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Abstract. This paper is the first in a series describing work on 

the project: "Climate change impacts on the hydrology of the 

Caspian Sea". .The project anticipates the construction of hydrolo- 

gi cal models of the Caspian Sea and its contributing hydro1 ogi cal 

basins and the study of climate change impacts (taken from atmos- 

pheric global circulation model simulations) on hydrological pro- 

, cesses. 

Below, we describe construction of digital maps of hydrologi- 

cal basins for use with data reduction procedures developed at 

the Great Lakes Environmental Research Laboratory Cll. A digital 

map of a basin is required for determining spatially-averaged 

hydrometeorological variables from point values of these vari - 
ables. The programs used for building digital maps from boundary 

points are listed in the Appendices and they are described in the 

text. 
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UMH, n o n w e H n o t i  co B c e x  C T ~ H U H A  SacceGsna, n p o B o a u r c R  MeTOnOM THC- 

cena. 37-07- M e m A  R s n n e r c H  6onee TOYHM n o  C p a B H e H w m  c n p o c m  

aPHeMeTMYeCKMM YCPeAHeHHeM, nOCKOnbKY OH y r l M T W B a e T  H e p a B H O M e p H y I o  

nnornoc-rb p a c n o n o m e ~ w ~ ~  cranuwr;r. M ~ T O A  COCTOHT B onpeaenenww 

B e c o B o t i  A o n w  K a w o t i  c r a H q n w ,  nponopuwonanbnoti nnomnw ee B~MFIHMFI.  

n J I0XI la~b  BJIMRHMFI CTaHUWtI O r p a H M Y e H a  O V e 3 K a M M ,  p a B H O y A a J l e H H W  O r  

COCeAHtrX CTaHUMH <PMC.~> H 06pasyrom~~ MHOrOyl?OJIbHWK. m 0 L t l e ~ M e  

nnomaaw moroyronbnwxa K nnomaaw B c e r o  6 a c c e A n a  o n p e a e n f l e r  B e c o s y m  

A O ~ D  bacetina, K OTOP~FI  ~ O K  P ~ I B ~ ~ T C F I  A ~ H H O ~  CTaHUHeti .  ~POBOAFI 

aHanOrMYHbSe BWtlCJIeHHFI An53 B C e X  CTaHUMti, nOJ'IJMWM P R A  BeCOBbb( 

SHaYeHMR, OTPaXaIOmtlX OTnOCHT'eJIbHOe BnHFIHHe K a w O R  CTaHUUH 

6accer;r~a. 9m seca B c-e pamar eawnwue tr ~ c n o n b 3 y 1 o ~ c ~ 1  KaK 

MHOXCWT'enS4 n P l 4  BblriMCneHtlM n p O C V a H C T s e H H 0  YCPeAHeHHMX 3 H a Y e H t r f i  

r w A P o M e r e o p o n o r w u e c K w x  BenwYwH B H ~ - I - ~ M  6accea~a. 

nepeceuenwe m o r o y r o n b n w K a  T w c c e ~ a  c nnomaabm 6acceti~a M o m e r  

6Wb W e H e H O  nOCpeACTBOM TeCTMpOBaHMR BCeX TOYeK H a  K a P W  M 

BWeJIeHMFI T e X  M 3  HMX, KOTOPbIe FIBJIFIIOTCR 06WW H AnFI MHOrOYl7OJIbHHKa 

w A n n  n n o r q a a u  6accer;ma ( K p o n w  M Xapmm~, 1985) . 0 6 w ~ o  rpanwua 

6 a c c e H ~ a  n p e a c r a s n F I e r c F I  H a  K a p T e  B B w a e  psaa T o Y e K ,  CoeaMHeHHbtx  

o T p e 3 K a m - i  npnMoGs. T O Y H O C ~ ~  n p e A c T a B n e H w F I  ~o3pacraer c K o n w u e c T s o M  

w c n o n b 3 y e M b D t  r o u e l c .  TalCaFI npoueaypa npw w c n o n b 3 o ~ a ~ w w  3mro m n a  

K a p r  C B F I ~ ~ H ~  c n p o B e p K o t i ,  n e m r  nw recmpyems m q K a  BHYTPM unw 

B H e  tsacceh~a. &CKMH <197Q>, rpwr C1972>, IIIclx M Xamw~ C1975> 

ycosepnlewclgosanM cymec-mosasxme p a H e e  M e r o a H  swenenws r p a H w u u ,  

n p e n n o m ~  n o n c u ~ ~ b ~ ~ a r b  uwcno n e p e c e ~ e ~ ~ I 4  ~ P ~ H M U H  c ITPFIMOR, 

BbD(OAFIIIleR B nPOM3BOJTbHOM H a n p a B J l e H M H  M 3  ~ e C T ~ p y e ~ O f i  TOYKM. Ecnw 

uwcno n e p e c e ~ e ~ w t i  P ~ B H F I ~ E F I  ~ y n m  M ~ M  ~ e m o ~ y  uncny, TO 

p a c c M a T p x s a e M a R  nemr B H e  6 a c c e t i H a .  npw onpenenenww B e c o s b D t  

a o n e I 4  T U C C ~ H ~  3ra nposepKa aonmia B m o n H F I r b c n  BCFIKHH pas, Kale 

ronbKo 6eperc~ A p y r a f i  cerb cranuwI4 . Ecnu o q w e p o s b n s a e r c f l  BCFI 

K a p r a ,  r a ~  Y T ~ ,  o H a  npespamaercn B ~ C C M B  " T O Y ~ K "  MJIW "nuee~" ,  TO 

K a x a a F I  B Y e t i K a  n o a B e p r a e - r c n  n p o B e p K e ,  n e w r  nw o H a  B H ~ W  6accer;r~a 

wnM H e r ,  ronbKo OAMH pas. n p t r  AanbneI4mMx B w M c n e H w s x  s e c o B  T w c c e w a  
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A O C T ' a m Y H O  n p O Y M T ' a T b  3Ty MH@OPMaUUIO, H e  n P O B O A H  n P O B e P O K ,  

csn3annboc c P ~ ~ J ' I H Y H H M M  ceT5W-ln. T a K a n  npoqenypa npwsoAwT K 

c o ~ p a n l e ~ w ~ o  B p e M e H w  cyera B cnyvae, ecnw seca T w c c e ~ a  swwcnnmn 

6onee Y e M  Ann OAHOU c e m  C T ~ H U W A .  

U M @ p o s a %  K a p r a  npencrasnner c o 6 o U  A s y M e p n a a ; i  M ~ C C H B  m q ~ ~ e e ~ " ,  K a x a a n  

343  K O T O P b D t  e C T b  K B a A P a T ,  nexamU B o6nacm 6 a C C e A H a  U 0 6 W H O  

w ~ e r o w A  p a s ~ e p  1x1 xnw 2x2 K M  M H a e ~ c b ~  M ~ C C M B ~  onwcb~sam 

K o o P n w H a m  m e e K  H a  Kap-re .  K a w m  a n e ~ e ~ r  M a c c M s a  npeAcraBnner 

c o 6 o W  naPY Ywcen. O n H 0  Ywcno coomercmyer P a c c m n H t l I o  or H a r i a n a  

K O O P A M H a T  A0 B M P a H H O R  R Y e W K M ,  M 3 M e P e H H O M y  napannenb~o 

U e H T P a n b H O M y  M e P U A M a H y  C M ~ P M A M ~ H ~  07CYera>;  APyrOe  C O O T B e T C T B y e T '  

p a c c m n H u i o ,  M ~ M ~ P ~ H H O M ~  n e p n e H a w K  ynnpno K M e p H o w a n y  orcvera. 

K a x n o U  n I . r e U ~ e  M a c c w s a  npwcsaesaercn van obnacm K a p - m ,  ~ o m p o ~  o H a  

npwxiannemr. B n p o c T e A m e M  cnyriae KOAOM 6 y a w  nynb nnw eawnuqa, YTO 

yrcaab~~aer H a  n o n o m e H M e  n Y e W K x  B H e  nnn B H ~ T P H  r w n p o n o r w Y e c K o r 0  

6 a c c e ~ ~ a .  B o 6 n l e ~  cnyriae ~ o a  6yae-r ~ b r p a x a r d c ~  w-icnora, n p M c B o e H H t P i  

0 6 n a C T M  B K O ~ P O R  pacnonomena n=iefiKa. Ha pwc. 1, 2 n o ~ a a a ~  n p w M e p  

q ~ @ p o s o H  K a p - m  Ann 6 a c c e W ~ a  p e K w  Ypan. 

m9posan K a p r a  W p m p y e r c n  n o c p e A c m o M  H a n o m e H w n  A e K a p m B o A  

C M C W M H  K O O p A M H a T  H a  B b I 6 p a H H W  06nacTb K a p m ,  K a K  3 T O  n O K a 3 a H 0 ,  

H a n p n M e p ,  ansr percw Ypan H a  pwc. 3.  OH^ onpeaenner, B K a K y I o  o6nacrb 

nonaaaer K a m a n  3 ~ e ~ e ~ r a p ~ a n  sruer;rKa 3 r o W  K a p n  n p w  ~ p y r o ~  C n O C O 6 e  

@OPMMPOBaH).IFI KELP= M O X H O  W C n O J l b 3 0 B a T b  K O O P A M H a T b I  T O Y e K  H a  r P a H H 4 e  

p a H o H a  C~aw6onee n p o c m  ocyaecmnnercn B npouecce OUM@POBKM>. 

H ~ C K O J T ~ K O  n O A O 6 H M X  K a p T  O T A e n b H m  0 6 J I a C - R  M o r V  3 a - M  C O B M e m T b C S  

06pa3yR m i o r o p a A o n H y m  K a p r y .  



n p o e K u n R  --iacm n o s e p x H o c m  ccpepu cocmwT 543 psna K o n u Y e c K n x  

~ P O ~ K U M A ,  B ~oropwx Kawas nnnws IIMPOT~I n p o e u 1 . 1 p y e - r ~ ~  H a  KOHYC, 

K a c a m n b H I &  K C e p e  BAOJTb JIMHMW mMPOTbL 3 a m M  n O B e P X H O C T b  K a X A O r O  

~ o n y c a  pa3~opa~wsaerc~  H a  ~JIOCKOCTM. B-OA y p a ~ ~ e n n ~  

n p e o 6 p a 3 o ~ a ~ n ~  n p w B o A n r c R  H a  pnc. 4. 9l-a n p o e K u n R  n o n y n R p H a  

6 n a r o ~ a p ~  npocmTe n o c r p o e H n f f  <&cru n ha= ,  1945). Ona ~ M P O K O  

wcnonb3osanacb r e o n o r w ~ e c ~ o A  c n y x 6 o H  ClIM A T O n o r P a @ n Y e c K o A  

0 6 p a 6 0 T K M  P e 3 Y J I b T a T O B  C'beMOK. M 3  nPaKTMKM a H a  IIMPOTHOM 0 7 ' P e S K e  

A 0  560 MMnb n o  06e C T o p O H H  O T  MepMAHaHa 0 7 C Y e l - a  o m 6 ~ a  B ~ a c m 6 e  

H e  n p e B b m r a e T  1% . n o c ~ o n a ~ y  B H a n p a B n e H n n  M ~ P M A H ~ H ~  0 T C Y e l - a  M 

B A O n b  JIHHtIa P P B H O ~ ~  AOJIrOTbI TOYHOCTb P ~ C C T O R H H ~ ~  BHCOKaR, TO 3l-a 

n p o e u u n ~  B OCHOBHOM wcnonb3ye-i-c~ A n n  obnac~efi K ~ P T ,  

O P M e H T M P O B a H H W  C BOCTOKa H a  3 a n a A .  K o o p n w n a ~ b t  <x, y> H a  PHC. 4 

M o r V  6 b I T b  B AanbHeAIIIeM CMemeHbI nyT'eM A O ~ ~ B J I ~ H X R  K HMM 

A O ~ O ~ H H T ~ J I ~ H W  cnaraem, T ~ K  YTO H a y a n 0  K o o p A n H a r  K apm 6 y A e r  

pacnonomeno B YAO~HOM ~ c m .  LIJIR onncarins K a p w  ~ p e 6 y e r c ~  3 ~ a ~ n e  

- e m e x  n a p a M e - r p o B :  MepMAMaHa orcyera, pannyca 3emn, M c ~ e m e ~ n H  

n o  OCRM x H y. 

n p a ~ e l p ~  n o n w ~ o ~ w - - i e c ~ o A  n p o e u u ~ w  H ~ X O A R X R  n o  nporpame 

POLYCON.FOR, n p n s e A e H H o A  B npwnomenwn A Ona ucnonbsyer npn B* 

YMCJTeHXRX P R A  n p 0 6 H W  TOYeK K a P T H ,  3 a A a H H W  OAHOBpeMeHeHHO B B H A e  

napu r e o r p a @ n Y e c i c w x  K o o p a n n a r  <mpora,~onrora> n P a c c r n R H n n  Cx,y>, 

K o r o p H e  n 3 M e p e H H  n e p n e H A n u y n H p n o  n napannenwo K M e p w A w a H y  orcyera 

c o o - m e r c m e H H o .  n p 0 6 H b I e  ~ H ~ Y ~ H M R  paanyca ~ ~ M J I M  w M e p w A n a H a  0 r c Y e l - a  ' 

l - a K m e  ~onma-ib~ 6m-b 3 a u a ~ b ~  Ome-m~, Y m  M e p n A u a n H  H a  K a p T e  H e  

n a P a n n e J I b H b L  B TO BPeM53 KaK H a Y a n O  KOOPAMHaT MOXeT 6 b I T b  BbI6PaHO 
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npOH3BOJIbH0,  OCH KOOPAMHaT AOnXHbI 6 b I T b  napaJ l J IeJ lbHbI  M e p H A H a H y  

O T C Y e r a .  nepByK3 nPO6HyIO TOYKy K a P r r J  Y C m H a B n M B a e M  m V H 0 ,  n y T e M  

nPH6JIMXeHMA, O n p e A e J I H R  CMeIXIeHMR n o  OCRM X M I T 0  y .  T ~ K M M  0 6 p a 3 0 M 7  

03lM6KX B M3MePeHWW PaCCTORHHh X W Y O T  H a Y a n a  KOOPAWHaT OTpaXaIO'I'CR 

B CMeIIleHHHX n 0  X I4 n 0  Y.  ~ I I I H ~ K w  W3MePeHMFI M M H W M M 3 W P ~ R  I I m M  

B w o p a  nepsoa n p o 6 ~ o ~  m ~ u w  B r a ~ o ~  M e c r e ,  rae mpora H aonrora 

M o r y - r  6m-b onpeaenenu M a K c n M a n b H o  TOYHO. 

n p o r p a ~ ~ a  wcnonbsyer ocrasmecs napu  mpora-~onrora w 

P a c c r o R H u n  H a  K a P - r e  a n %  o n p e a e n e H w R  M e p w n w a H a  orcuera w EienMYwHbI 

P a A t r y C a  3 e m t r ,  K O m p H e  MUHMMM3HPYIOT CYMMY K B a A P a T O B  PaCCTORHMH 

M e m y  n o n o m e H w r r r m  roverc, M ~ M ~ P ~ H H U X  n o n b 3 0 ~ a r e n e ~ ,  w n o n y Z . I e H H m  

npw n p e o 6 p a 3 o s a ~ w ~ x  nap mpora-aonrora H HX K o o p a u H a r  ria K a p r e . -  

TOWM aonxaiu 6Wb BblCSpaHu a K K y p a T n o  w o n p e a e n e H u  c M U H H M ~ ~ ~ H O A  

o m 6 ~ o H  M ~ M ~ P ~ H U R  H p a c n o n o m e H b I  r a u ,  ~ m 6 u  6 o n b m ~  HX Y a c r b  6ma 

p a s H o M e p n o  p a c n p e a e n e H a  n o  r o ~  uacm  am, r n e  o m 6 ~ a  w 3 M e p e n w n  

AOJIXHa 6-b MMHHManbHOSk A R ~ O K C W M ~ U W R  K a p T b l  nPHBOAMT K HaXOXAeHMK) 

H a w n y q m e r o  n o n o x e n w R  M e p w a w a H a  orcuera,  nexa~uero nawdonee 6 n U 3 K O  K 

nPO6HOMY M e p e a n a n y  CB cnyiae, ecnn H e  6wc( aonymeno olw6or npn 

H ~ M ~ P ~ H M R X  wnu o u n + p o s K e ,  TO nannyqmee n p H 6 n w m e ~ w e  cosnaaaer c 

IIp06HbPI).  E c n ~  n P H  alTpOKCHMaLlMti 6bLna y K a 3 a H a  T O n b K O  OAHa TOYKa, 

T O  3 H a Y e H H R  MePMAHaHa O T C Y e T a  H P a A H Y C a  ~ Q M H  6 Y A Y T  m K X e  

cosnaaarb c nP06HHMU. 

B c e  P a c c m n H w n  n o n y v a e M  B ean~wuax,  ~ K ~ ~ ~ H H J S X  n o n b 3 o B a r e n e M .  

nporpar-ma POLYCON.FOR B npwnome~uw A onpeaenner K O H C ~ H ~ ~   an^ 

nepesoaa w 3 ~ e p e ~ w A  H a  K a p - r e ,  n P o e o A n M a r x  B ~ m t ; r m x ,  u p a c c T O R H M A  H a  . 
K a p r e ,  H ~ M ~ P ~ H H U X  B K u n o M e m a x .  LU~PO?ZI Crpaaycu K cesepy o r  

~ ~ s a r o p a )  w aonrom Crpaayc~ K soc ro~y  o r  M e p w a n a H a  orcuera) 

n o n m n b l  aanasarbc~ B aecwmx aoncrx rpaayca, r a ~  K a K  B nporpame OHM 

n e p e s o a n r c R  B p a C [ H a H u  Mepuawa~ orcvera r a K x e  3aaan B aecnm 

A o n R x  rpaayca K socro~y o r  wcxonxioro M e p x n H a H a .  



nocne onpeaenenWs n a p a M e r p o B  n p o e K u H w  Kap-rw,  s m t r c n s w r  napanerpm, 

H ~ O ~ X O A W M H ~  A H  n o n f l e ~ ~ n  HOPMaJIW30BaHHOrO MaCCWBa. B 

n p o r p a M M e  M4KEMAP.FOR C l l p ~ n o m e ~ w e  B> H c n o n b s o s a n u  n a p a M e r p m  

n o n w K o n n v e c K o H  Kap- rw,  pa3~eptr K a p m  w B ~ ~ ~ P ~ H H E J G I  p a 3 ~ e p  nyeeK. C ee 

nommbm n a p a M e r p u  PI paccromim nepecuwmmamn B r e p m H a x  

eAWHMYHOfi RYeRKM W BBOAMTCR CABMr K a P m  H a  nOnOBUHy flYeHKM, m K  

YTO B W W C n e H M R  PaCCTORHMR O r  BH6PaHHOA TOYKW A 0  U e H T p a  RYeaKM 

MOrYT 6Wb nPOM3BeAeHbI  n o  J leBOMy HMXHeMy yrny RYeaKW. M C K J I I O Y ~ H M ~  

AO6aBJleHMFI n0nOBHHbt  RYeAKM K 0 6 e H M  KOOPAtlHal 'aM an60 A n R  TOYKH, 

JIM60 AJIH Bep!lMHkl RYeaKM npW K a W O M  BblriHCJ'IeHHW PaCCTORHHFI MOXeT 

nPWBeClll: K 3HaYHT'eJIbHOMY COKpanleHMK, BPeMeHM C Y e T a .  3lll: KOOPAWHaTar 

~cnonb~yrcn'cn n p M  B b F i H c n e H m  B , n p o r p a m x  nnomaanoro y c p e n n e n t r s r  

MeTOAOM T M C C ~ H ~ ,  npW 06pa60?xe AaHHHX B n O Y m  P e a n b H O M  ~ a c m 6 e  

BPeMeHM, B I I P O r P a M M a X  n P O r H 0 3 0 B I  B KJ'IMMaTWYeCKWX n P O r P a M M a X  CKponu 

H X ~ P T M ~ H ,  1986>, a T a K m e  B npyrwx maenflx, rae eamio 3 K o H o m r b  

B P e H  BbMWCJleHHR. 

nocne roro KaK n a p a M e r p t J  n p o e K w H  K a p T b l  HaaAeHbt ,  WYKW r p a H u u b l  

odnacm Morw ~ c n o n b 3 0 ~ a r b c n  ARR O n p e A e n e H H n  R Y e e K  M a c c m a  

u t r c B p o ~ o A  Kap- rw,  pacnonoxenw snyrpu o6nac?u, M meere B H e  3mZI 

o6nacm. n p o r p a ~ ~ a  HAKEHAP.FOR B n p ~ n o m e n ~ ~  B noaeonner c ~ w r a r b  

+aHn r o y e u  r p a H M u b l  M C T P O W T ~  UHCDPOB~IO K a p r y  0 6 ~ 1 a C ? u .  TOYKM AOJIXHH 

PacnonaraTbcn B n o p s m e  06xoaa r p a H x u r J ,  a n e w a n  H nocnemiss ~ ~ Y K W  

AOJI)KHM C o B n a a a r b .  TOYKW AOJIXHH COCTORT~ ~3 n a p  "mpora-nonrora", 

n p M v e M  m p o ~ a  C ~ W T  B n a Y a n e  w u a w a n  napa  cocTasnneT O A H ~  z r a n t r c b .  

n o J I b 3 0 ~ a ~ J l b  A O n X e H  BC"IaBMTb I I a P a M e T P b l  ~OJlWKOHWYeCKOfi K a P m  

Cnonyven~tre ~3 nporpamw POLYCON.FOR), pazr~eptr Kap-rw,  PI X e n a e M b M  

pasnep K n e m n  Cpaz~ep ~ l r e A ~ t r > .  B c e  p a s w e p a r  A o n m i t r  6 b I T b  



c a M o c o r n a c o s a n u  B c e  mnpom M A o n r o m  ~ o n m b ~  6 b m b  BbIpameHbI KaK 

r p a ~ y c b ~  K BOCTOK y o r  n e p ~ o ~ a u a n b n o r o  M ~ P M A M ~ H ~  C ~ a n p ~ ~ e p ,  

88%-883). 1 ~ 1 4 p o - r ~  a o n m b ~  6mb y ~ a 3 a n ~  B rpanycax K cesepy or 

3 K B a T O P a .  ~ P M H ~  H AJYHHa K a P m  3aAaIOTCFl PaCCTOFIHMRMM <B MI.InFIX, 

K n n o M e r p a x ,  M T.A.) o r  H a v a n a  K0opAMHa-r  H a  K a P T e  K npasoa r p a ~ ~ u e  

H K B e P x H e a  r P a H u u e ,  coomercmenno, AJIR B c e A  O ~ J I ~ C T P ~ ,  K o r o p a s  

nonmna dm-b O u u e P o B a H a .  P a 3 ~ e ~ b 1  FlYeAKW 3 a ~ a w r r c ~ l  m n p n H o A  H A ~ M H O A  

M onpeaennm p a 3 p e m e H M e  UM+POBOW K a p m  

~ O C K O J T ~ K Y  ITOJTOXeHMFI TOYeK H a  K a P T e  nePeBOAFlTCR B K OOPLIMHaTbI, 

TOYHOCTb 3 a A a e T C R  P a B H O H  1/100000 CTOPOHbI HYeAKM. Te FlYeAKH, 

K o r o p b I e  pacnonarawrrcn 6 n ~ x e  u e M  H a  1~000000 CTOPOH~I RYeAKtI  o r  

~ P ~ H H U H ,  CYWT~IOTCFI p a c n o n o x e H H w  H a  rpantlue. 3ra mvnocrb ' 

o r p a H w v M s a e r  p a 3 w p b I  ncnonb=yeMbo< K a p r  AO 2147 2147 R v e e K  ann 

4-6~rosm uenm Czmap(0:2146, 0:2146) B nporpaxme MAKEMAP-FORJ. 

Pa3tepu K a p m  AO~XCHH B ~ ~ W P ~ T ~ C R  T ~ K ,  um6u napu "mnpOTa/~onro-ra" 

npeo6pa~o~anncb B K O O P A W H ~ T ~ I  nnomaaw p a z ~ e p o ~  -2147:+2146 H a  

-2147:+2146,  A a 6 b I  H 3 6 e m T b  IIePeIlOJIHeHMFI 4eJlbIX YMCeJl. 

K ~ X A ~ R  ~ v e h ~ a  ~a wapre recmpyercn, ~ n n  mro Y T 0 6 b l  

onpenenxrb, H a x o n H r c s  n H  o H a  H a  rpannue. 37-0 A e n a e T c n  n y r e M  

nepecuera uncna n e P e c e u e H M A  r p a H H u b I  c r o p w 3 0 ~ r a n a ~ b ~ r  C e r M e H r o M  

JIMHHM, H a n p a B n e n H o A  K BOCTOKY OT u e ~ r p a  w i e W K n .  Ecnn n M H n x  

nepece~aer  rpannuy n y n e ~ o e  wnn ~emoe u ~ c n o  pa3, TO T O Y K ~  

H a X O A M E R  B H e  rPaHM4bL  TOT T e C T  H e  p a 6 0 ~ a e ~  A n H  T O Y ~ K  

p a c n o n o x e H H m c  wenocpeacmeno H a  rpannue <B npeaenax OAHOA 

MMJTHOHHOH O T  K p a S  R ~ ~ ~ H K H > .  T ~ K  q T O  H e 6 O n b l X l e  Y ~ C W Y H O ~  

nepeceven~e,  c v n ~ a e ~ o e  K ~ K  e ~ w ~ u u a  ~ 0 6 a s n n e ~ c n  K c ~ e r n w ~ y  

n e p e c e v e H w i  KaK aecnrb. Tecr H a  w c n o  n e p e c e v e H n A  c rpanuuea 6yaer 

p a c c M a r p n s a T b  3m TOYKH KaK p a c n o n o x e H H b I e  H a  r p a H M u e .  nocnen~ee  

n e p e c e u e H w e  a n  K a w o A  R v e A K n  omamaer T O ~ H O  O m O C u T E ? n b H O e  

n o n o m e H H e  K a w o W  TOYKH. OAHO n o n o m e H M e  noKazmaer,  c K o n b K o  

n e p e c e v e H w R  BOSHHK~O c r p a H ~ u e h .  Ecnn F l r e A K a  p a c n o n o m e H a  H a  

r p a H H u e ,  TO e A  n p H n H c m a e r c R  KOA 1. B n p o m B H o M  cnyYae KOA p a B e n  

0. 
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K O O P A M H a T  m M P O T  W  A O J T r O T  Ann K ~ I K A o ~  Y a C m  r p a H P f I J M  A n n  C O B M e 4 e H W S  

n p o e K u w n  onpeaennnacb npw panwyce 3 e m w ,  pasnok cpenneMy 

~ P W @ M ~ T ~ . ~ ~ ~ C K O M ~  B C ~ X  P~AWYCOB =emu, B W M C ~ ~ H H O M ~  n o  B C e M  

~ o c e m a ~ u a m  K ~ C K ~ M ,  B X O ~ S W M  c eecami, nponopu~o~anbnmm 

K o n t r V e c m y  w c n o n b 3 y e m  m v e K  BH-H K a w o r o  K y c K a .  B e n u y w H a  rroro 

P a A M y C a  P a B H R e T c R  6028.955 KM. M ~ P H A M ~ H  O T C Y e T a  B 3 H T  I T O C e P e A W H e  
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K a P m  M ee BblCO7'a BM6MPaJIMCb YA06HbPI O 6 P a 3 0 M  A H  O n P e A n e H M H  

B e p x H e r o  n p a B o r o  yrna K a p m  C m p t r ~ a  K a p m  = 779.119319 KM, A n t I n a  

K a P m  = 863.196554 KM). BenM.rMHa FI'-ieeK B b l 6 p a H a  YA06HOA 

n p e A c r a B n e n n n  K a p m  B s w a e  A s y M e p H o r o  M a c c n B a  B n a m m  

B m M c n M r e n b H o A  M~I[MHN Knacca IBM-PC C ~ K M  H a  2 ~ ~ 0 .  l 7 0 c n e  06pa6orrc~ 

B c e x  18 KYCKOB r p a ~ n u b l  n o n y v e H H W  -An  POT n aonror AJIFI B c e r o  

6 a c c e H n a  p e K H  Ypan ~cnonb3osan  B n p o r p a M M e  MAKEMAP.FOR B ilpwncr- 

XeHMM B AnH T'IOCTPOeHMFl UMOPOEOM KaPTbl,  nOKa3aHHOM H a  PHC. 1. 

O K O H ' - ~ ~ T ~ J I ~ H ~ M  na60p I I a p a M e T p O B  n p M B e A e H  B T a 6 n ~ u e  3. ~ P M H ~  M 

sucora K a p - m  n e p e o n p e A e n R m n  r a ~ ,  vm rpaxiuua CT~HOBMTCH - r o n w H o A  

B OAHY RYeAKy,  n a p a M e v b t  Kapm W ~ M ~ H R I O E F I ,  Kax n o ~ a s a ~ o  B Tadnuue 

3, A n s  ~ M P M H H  B OAHY HYeAKy. I I a p a ~ e T p b I  n p e a c r a B n m o - r  CABMH~TYIO H a  . 

nOnOBMHy FIYQAKM K a P V ,  ?T?IK YTO SIYeAKM B MaCCHBe KOOPAMHaT K a P m  
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PROGRAM POLYCONIC 
C 

c Adapted 26 June 1990 for IBM-PC and compatibles fo r  use i n  t h e  Soviet 
c Union on t h e  Caspian Sea basins (from version written 28 March 1986 f o r  
c the  U.S. Great Lakes a t  the  Great LaKes Environmental Research 
c Laboratory) by: 
C 

c Thomas E. Croley I1 and Sergei V. FerronsKy 
c Soviet Geophysical Committee 
c Academy of Sciences of the USSR 
c Molodezhnaya 3 
c Moscow, 117296 
c USSR 
C 

c T h i s  routine determines polyconic-projection map parameters t h a t  provide 
c the  "bestM mapping of latitude/longitude coordinates to  t h e  user's map 
c measurements for  a series of user-supplied points. I t  also then converts 
c a series of user measurements to latitude/longitude coordinates f o r  
c subsequent use (input: ????????.DATt output: ????????.LL). "Bestw refers  
c to minimum sum-of-squared distances between locations of points 
c transformed (from latitude/longitude to  map coordinates) and t h e  user- 
c supplied measurements. See comments i n  subroutine: 
c 'POLYCONIC-MAP-APPROXIMATION' for  more detail and directions for  
c obtaining i n p u t  values. 
C 

, c The parameters can then be used w i t h  the  subroutine: 
c nCOMPUTE-MAP-DISTANCESn i n  other applications to  map latitude/longitude 
c coordinate pa i r s  to  distances from t h e  map origin. 
C 

c Inputs: inputs  to  be provided by t h e  user: 
C 

c qRef-Meridian in i t i a l  t r i a l  value of t h e  map's reference 
c meridian, in  decimal degrees east of the  
c prime meridian (e.g., 88 W = -88 E) 
C 

c qEarth-Radius ini t ia l  t r i a l  value of t h e  radius  of t h e  
c earth, in  any convenient units 
C 

c Nax maximum number of user-supplied points to be 
c used in maKing the  polyconic map 
c approximation; Nax > 0 
C 

c q~nit- at array of latitudes, in decimal degrees north 
c of the equator, for t h e  user-supplied points, 
c 1, ..., no. of measurements 
C 

c qInit-Long array of longitudes, in  decimal degrees east 
c of the prime meridian, for the user-supplied 
c points, 1, ..., no. of measurements 
C 

c array of distances, i n  same units as 
c qEarth-Radius (Conversion = 1.0 or to  be 
c converted to same units as qEarth-Radius), 
c measured from the user's map origin 
c perpendicular to a central meridian to each 
c of the user-supplied points, 
c 1, ..., no. of measurements 
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qYds 
C 
c array of distances, in  same units as 
c qEarth-Radius (Conversion = 1.0 o r  t o  be 
c converted to same units as qEarth-Radius), 
c measured from the user's map orlgin parallel 
c to  a central meridran t o  each of the  user- 
c supplied points, 
c 1, ..., no. of measurements 
C 
c Conversion conversion factor t o  convert from units 
c associated w i t h  qXds and qYds t o  units 
c associated with the eEarth-radius. 
C 

c Outputs: qX-Of fse t  map offset, perpendicular t o  reference 
c meridian, used i n  subroutine: 
c nCOMPUTEUTEWUTEDISTANCES" t o  locate points on 
c the map in same units as qEarth-Radius 
C 

c qY-Offset map offset, parallel t o  reference meridian, 
c used in subroutme: 'COMPUTE-W-DISTANCESn 
c t o  locate points on the map in same units as 
C m=---Radius 
C 

c reference meridian i n  decimal degrees, to  the  
c nearest hundredth of a degree 
C 

c radius of the  ear th in same units as 
c qEarth-Radius 
C 

c root-mean-kquareerror between approximation 
c and user-supphed map measurements in  same 
c units as q!Zarth-Radius 
C 

c The map origin represents t h a t  point which w i l l  be the. lower le f t  
c corner of t h e  (0,O) cell i n  t h e  resulting digi ta l  map. 
C 

C 

IMPLICIT INTEGERr4 (A - P, R - Z) 
IMPLICIT DOUBLE PRECISION (Q) 
PARAMETER (Nax = 100) 

C 

PARAMETER (qEarth-Radius = 6028.441) ! ini t ia l  value, kilometers 
PARAMETER (qRef-Meridian = 56.451) ! i n i t i a l  value 

C 

DIMENSION qInit Lat(Nax), qInit-Long(Nax), qXds(Nax), qYds(Nax) 
CHARACTERe ~ile$&ne 
COMMON /MEASUR/ qInit-Lat, qInit-Long, q X d s ,  qYds 

Conversion = 2.54 / 100. / 1000. r 500000. ! inches t o  kilometers 
DO 1 I = 1, Nax 
qInit-Lat(1) = 0. 
qInit-Long(1) = 0. 
qXds(1) = 0. 
qYds(1) = 0. 

1 CONTINUE 
C 

c Input  f i l e  name f o r  da ta  file; inpu t  da ta  file. 
-18- 



C 
CALL Rite('Map file name (extension assumed t o  be n.DATw) >') 
READ(5, 6) FileName 
WRITE(6, 6) 
L = StringLength(Fi1eName) 
DO 30 I = 1, L 

K = ICHAR(FileName(1:I)) 
IF (K .GT. 96 .AND. K .LT. 123) FileName(1:I) CHAR(IAND(K, 95)) 

30 CONTINUE 
OPEN(UN1T = 1, FILE = FileName(1:L) // '.DATJ, STATUS = 'OLDD) 
1 = 1  

3 READ(1, 4, ERR = 11) qInit-Lat(I), qInit-Long(1) 
READ(1, 5, ERR = 11) qXds(I), qYds(1) 
qXds(1) = qXds(1) r Conversion 
qYds(1) = qYds(1) w Conversion 
I = I + 1  
G O T 0  3 

11 Numeasurements = I - 1 
IF(num-measurements .LT. 1 .OR. num-measurements .GT. Nax) STOP 
qR-M = ANINT(qRef ~MeridianriOO.)/iOO. 
qRadius = qEarth-Radius 

C 

c Determine map attributes, rounding the  computed reference meridian t o  
c t h e  nearest hundreth of a degree. 
C 

CALL FOLYCONICMAP-APPROXIMATION 
+ (num-measurements, qX-Of f set, qY-Of f set, qRadius, qR-M, qRMSE) 
qR-M = ANINT(qR~Mwl00.)/100. 
WRITE(6,6000) qX-Of f set, qY-Of f set, qR-M, qRadius, qRMSE, , 

+ qRMSE / Conversion 
6000 FORMAT(iH+, 'x offset = ', el7.10e2, * # , 

+ 8 
'9 /, 

+ lx, 'y offset  = ', e17.10e2, /, 
+ lx, 'Ref. Mer. = ', f9.2, ' Degrees', /, 
+ lx, 'Radius = ' ei7.10e2, /, 
+ ix, 'rmse is approximately ', ei3.6e2, /, 
+ ix, 'rmse is approximately (meas. -units)  ', e13.6e2, //) 
I = O  

C 

c Convert user measurements in  second half of da ta  f i le  t o  latitude- 
c longitude coordinates and write t o  output file. 
C 

OPEN(UN1T = 2, FILE = FileName(l:L) // '.LLD, STATUS = 'NEW') 
WRITE(2, 6001) qX-Of fset, qY-Of f set, qR-M, qRadius, qRMSE, 

+ qRMSE / Conversion 
6001 FORMAT('x offset = ', e17.10e2, /, 

+ 'y offset  = ', ei7.10e2, /, 
+ 'Ref. Mer. = ', f9.3, ' Degrees', /, 
+ 'Radius = , ei7.10e2, /, 
+ 'rmse is approximately ', el3.6e2, /, 
+ ' r m s e  is approximately (meas. uni ts)  ', ei3.6e2, //) 

10 READ(1, 5, ERR = 9) qXm, qYm 
I = I + l  
qX = qXm r Conversion 
qY = qYm r Conversion 
CALL ComputeMapCoordinates(qX, qY) 
WRITE(2, 7) qX, qY 
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IF (I / 100 * 100 .EQ. I) WRITE(6, 8 )  I 
G O T 0  10 

9 CLOSE (1) 
CLOSE (2) 
WRITE(6, 8) I 

2 FORMAT(I3) 
4 FORMAT(2F6.3) 
5 FORMAT(F7.3, i X ,  F7.3) 
6 FORMAT(A8) 
7 FORMAT(2FlO.4) 
8 FORMAT(IH+, 14, ' lines processed.') 

END 

~~ mLYCOMcMApM~XIMATIoN 
+ (n, x-offset, y-offset, radius,  r-m, rmse) 

C 

c T h i s  routine re turns  t h e  values of all necessary variables to  approximate 
c a polyconic map projection to  t h e  user's map: 
C 

c T h i s  routine accepts n (>0) map point coordinates given as  both la t i tude 
c & longitude p a i r s  [latitude(i), longitude(i), i = 1, ..., n] and as  user- 
c measured map distances [xgiven(i), ygiven(i), i = 1, ..., n] where x is 
c measured perpendicular to  a convenient reference meridian & y is measured 
c parallel to  t h e  convenient reference meridian. Both x & y a r e  distances 
c from an  a user-selected origin. Usually, x(1) = y(1) = 0, but  this is 
c not necessary here. A s  only point #l is used to  f i x  t h e  map offsets, it 
c is very important t h a t  this point be determined as  accurately as  possible. 
c Errors in the  other paints a r e  spread evenly in  determining the  parameters 
c but point #l er rors  a r e  reflected directly i n  t h e  x-offset and y-of f se t  
c parameters. Ini t ia l  values of rad ius  and r-m must also be given. 
c. 

c The user should f ix  an origin (coordinates of t h e  lower lef t  corner of 
c the  map) and t h e  ordinate axis generally should be talten parallel to  a 
c meridian (line of longitude) t h a t  is central  to  t h e  mapped area. I t  is 
c important to realize t h a t  this routine w i l l  wfindw a best-fit reference 
c meridian that is close to  the  chosen convenient meridian t h a t  t h e  user 
c selects (if there  were no measurement or mapping er rors ,  t h e  rout ine 
c would find exactly what the  user selects). The user should inpu t  t h e  
c chosen meridian as  the  ini t ia l  t r i a l  f o r  this program. Note t h a t  t h e  
c ordinate axis is not parallel to the  meridian passing through t h e  origin 
c in  general (assuming t h a t  t h e  origin is to  t h e  lower le f t  of t h e  area  
c of interest  and t h e  chosen meridian is central  to  t h e  area of interest). 
C 

c x-of fset:  a la teral  correction to  f i x  point [x(l), y(1)l 
c y-offset: , a longitudinal correction to  f i x  point [x(l), y(1)l 
c r-m: the reference meridian for the polyconic map approxima. 
c radius: the reference value of the earth's radius for the approx. 
C 

c A l l  distances a r e  i n  the  un i t s  given by t h e  user. Latitudes and longi- 
c tudes must be given i n  decimal degrees; r-m is i n  decimal degrees. 
c Longitudes and r-m a re  i n  reference to degrees east of t h e  prime 
c mer id ian .  
C 

c The approximation is based on using the  first user-defined point to  f i x  
c a point exactly on the  map; the  remaining establish t h e  values of "r-m" 
c and "radiusw t h a t  minimize the  sum-of-squared-errors of the resulting 
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c polyconic map approximation's values with respect t o  t h e  remaining 
c points. Therefore, all points should be chosen carefully; they should 
c be determined with minimum measurement error  and be placed so t h a t  t h e  
c majority are  evenly spread over the portion of the  map where the  minimum 
c approximation error  is desired. A s  t h e  f i r s t  point is fixed exactly on 
c the  map, its location should be central t o  t h e  a rea  of greatest interest .  
c Note t h a t  i f  only one point is passed t o  this rout ine (n = I), then  
c the values of r-m and radius returned t o  the  calling program a re  t h e  same 
c a s  t h e  i n i t i a l  values. 
C 

IMPLICIT DOUBLE PRECISION (a - m, o - z) 
IMPLICIT INTEGERr4 (n) 
PARAMETER (Nax = 100) 
DIMENSION xgiven(Nax), ygiven(Nax), latitude(Nax), longit ude(Nax) 
COMMON /MEASUR/ latitude, longitude, xgiven, ygiven 
COMMON /zzzzz2/ rx-of f set, ry-of fset, rradius, r r -m ,  s 
COMMON /zzzzz3/ nn, ncount 
ncount = 0 
rradius = radius 
r r - m  = r-m 
nn = n 
CALL Determine-Off sets 
CALL Sum-of-Squared-Errors(s) 
IF(n .EQ. 1) GOT0 4 
SS = S 

3 CALL Determine-R-M 
CALL Determine-Radius 
IF(ABS(s - SS)/S .LT. .00000001) GOT0 4 
SS = S 

c if(ncount .gt. 20000) stop 
GOT0 3 

4 X-of f set = rx-of fset 
y-of f set = ry-of f set 
radius = rradius 
r-m = r r - m  
rmse = SQRT(s/n) 
RETURN 
END 

SLJ'BROUTJlE D m - R - M  
IMPLICIT DOUBLE PRECISION (a - m, o - z) 
IMPLICIT INTEGERr4 (n) 
PARAMETER (Nax = 100) 
DIMENSION latitude(Nax), longitude(Nax), xgiven(Nax), ygiven(Nax) 
COMMON /MEASUR/ latitude, longitude, xgiven, ygiven 
COMMON /zzzzz2/ x-of fset, y-of f set, radius, r-m, s 
COMMON /zzzzz3/ n, ncount 
s tep = 0.1 

2 ndirection = 1 
r-m = r-m + ndirectionwstep 
CALL Determine-Of f sets 
CALL Sum-of-Squared-Errors(ss1 
IF(ss .GT. s) GOT0 3 
S = SS 

GOT0 4 
3 r-m = r-m - ndirectionrstep 
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ndirection = -1 
4 ncount = ncount + 1 

WRITE(6, 1000) nCount, Radlus, R-M, SQRT(S / N) 
1000 FORMAT(4h+No.,i6, R:',e13.6e2,', M:',ei3.6e2,', S:',e13.6e2) 

c if(ncount .gt. 20000) stop 
r-m = r-m + ndirectionrstep 
CALL Determine-Offsets 
CALL SumSumofofSquared-Errors(ss) 
IF(ss .GE. s) GOT0 6 
S = SS 

GOT0 4 
6 ncount = ncount + 1 

WRITE(6, 1000) ncount,radius,r-m,SQRT(s/N) 
r-m = r-m - ndirectionrstep 
Step = Step / 10. 
IF (Step .GT. 0.00005) GOT0 2 - 
RETURN 
END 

SUEROUTINE DETE3XEE-RADIUS 
IMPLICIT DOUBLE PRECISION (a - m, o - z) 
IMPLICIT INTEGERr4 (n) 
PARAMETER (Nax = 100) 
DIMENSION latitude(Nax), longitude(Nax), xgSven(Nax), ygiven(Nax) 
COMMON /MEASUR/ latitude, longitude, xgiven, ygiven 
COMMON /zzzzz2/ x-of f set, y-of f set, radius, r-m, s 
COMMON /zzzzz3/ n, ncount 
s tep = 0.1 / 6380. r Radius ! step is about 100 meters, In  user's units 

2 ndirection = 1 
radius = radius + ndirectionrstep 
CALL Determine-Of f sets 
CALL Sum-of-Squared-Errors(ss) 
IF(ss .GT. s) GOT0 3 
S = SS 

GOT0 4 
3 radius radius - ndirectionrstep 

ndirection = -1 
4 ncount = ncount + 1 

WRITE(6, 1000) nCount, Radius, R-M, SQRT(S / N) 
1000 FORMAT(4h+No.,i6,', R:',e13.6e2,', M:',e13.6e2,', S:',e13.6e2) 

c i f  (ncount .gt. 20000) stop 
radius = radius + ndirectionrstep 
CALL Determine-Offsets 
CALL Sum-of-Squared-Errors(ss) 
IF(ss .GE. s) GOT0 6 
S = SS 

GOT0 4 
6 ncount = ncount + 1 

WRITE(6, 1000) ncount,radius,r-m,SQRT(s/N) 
radius = radius - ndirectionrstep 
Step = Step / 10. 
IF (Step .GT. 0.00005 / 6380. r Radius) GOT0 2 
RETURN 
END 



IMPLICIT DOUBLE PRECISION (a - m, o - z) 
IMPLICIT INTEGERw4 (n) 
PARAMETER (Nax = 100) 
DIMENSION latitude(Nax), longitude(Nax), xgiven(Nax), ygiven(Nax) 
COMMON /MEASUR/ latitude, longitude, xgiven, ygiven 
COMMON /zzzzz2/ x-offset, y-offset, radius, r-m, sum-err 
x-offset = 0 
y-offset = 0 
x = latitude(1) 
y = longitude(1) 
CALL Compute-Map-Distances(x, y) 
x-offset = xgiven(1) - x 
y-offset = ygiven(1) - y 
RETURN 
END 

SUBROUTINE SUM-OF-SQUARED-ERRORS(s) 
IMPLICIT DOUBLE PRECISION (a - m, o - z) 
IMPLICIT INTEGERr4 (n) 
PARAMETER (Nax = 100) 
DIMENSION latitude(Nax), longitude(Nax), xgiven(Nax), ygiven(Nax) 
COMMON /MEASUR/ latitude, longitude, xgiven, ygiven 
COMMON /zzzzz2/ x-offset, y-offset, radius, r-m, sum-err 
COMMON /zzzz3/ n, ncount 
s = 0. 
DO 2 n i  = 1, n 
x = lat i tude(ni)  
y = longitude(ni) 
CALL Compute-Map-Distances(x, y) 

2 s = s + (x - xgiven(ni))**2 + (y - ygiven(ni))**2 
RETURN 
END 

SUBROUTINE COMPUTE-MAPDISTANCES(x, y) 
IMPLICIT DOUBLE PRECISION (a - z) 
COMMON /zzzzz2/ x-of f set, y-of f set, radius, r-m, sum-err 
l a t  = x/57.29578 
lon = (y - r-m)/57.29578 
t p  = TAN(1at) 
snpl SIN(1at)wlon 
x = radiuswSIN(snpl)/tp 
y = radiusr(1at + (1. - COS(snpl))/tp) 
x = x + x-offset 
y = y + y-offset 
RETURN 
END 

SUBROUTINE ComputeMapCoordinates(X, Y) 
IMPLICIT DOUBLE PRECISION (A - Z) 
COMMON /222222/ Xoff set, Yof f set, Radius, Ref Mer, SumErr 
Li  = 45.0 
L2 = RefMer 
dY = 1.0 
dX = 1.0 
Latitude = Li + dY 
Longitude = L2 + dX 



CALL Compute-Map-Distances(L1, L2) 
1 oL1 = L i  

oL2 = L 2  
Ll = L a t i t u d e  , 
L2 = L o n g i t u d e  
CALL Compute-Mappistances(L1, L2) 
d Y  = (Y - L2) / (L2 - oL2) * dY 
d X  = (X - Ll )  / (Li - oL1) * d X  
Latitude = Latitude + dY 
L o n g i t u d e  = L o n g i t u d e  + d X  
IF (ABS(dY) .GT. .00001 .OR. ABS(dX) .GT. .00001) GOT0 I 
X = L a t i t u d e  
Y = L o n g i t u d e  
RETURN 
END 

SUBROUTINE m t e ( S t r i n g )  
INTEGER I, L, S t r i n g L e n g t h  
CHARACTER*(*) S t r i n g  
L = S t r i n g L e n g t h ( S t r i n g )  
WRITE(6, I) ( S t r i n g ( I : I ) ,  I = 1, L) 

1 FORMAT(IH&, 79Ai)  
RETURN 
END 

INTEGER FUNCTION Str ingLength(Symbo1)  
IMPLICIT NONE 
INTEGER L 
CHARACTER*(r) Symbol  
L = LEN(Symbo1) 

C 

c S t r i p  l e a d i n g  blanlcs... 
C 

1 IF (L .GT. 0 .AND. Symbol(1:i) .EQ. ' ') THEN 
S y m b o l  = Symbol(2:L) 
L = L - 1  
GOT0 1 

ENDIF 
C 

c nStripw t r a i l i n g  blanks... 
C; 

2 IF (L .GT. 0 .AND. Symbol(L:L) .EQ. ' ') THEN 
L = L - 1  
GOT0 2 

ENDIF 
S t r i n g L e n g t h  = L 
RETURN 
END 



FxGRAM MakeMap 
C 

c Adapted 26 June 1990 for  IBM-PC and compatibles fo r  use i n  t h e  Soviet 
c Union on the  Caspian Sea basins (from version written 28 March 1986 f o r  
c the U.S. Great Lakes a t  the  Great LaKes Environmental Research 
c Laboratory) by: 
C 

c Thomas E. Croley I1 and Sergei V. Ferronsky 
c Soviet Geophysical Committee 
c Academy of Sciences of the USSR 
c Molodezhnaya 3 
c Moscow, 117296 
c USSR 
C 

c T h i s  routine reads a file of boundary points and constructs a digital  
c map of the area bounded by the  boundary. The points must be i n  order 
c going around the  boundary and the  f i r s t  and last point must be the  same. 
C 
c The points a re  assumed to be latitude/longitude pairs  w i t h  l a t i tude  f i r s t ,  
c and each pair  constituting one record. These values a r e  assumed to  be i n  
c decimal degrees. 
C 

IMPLICIT INTEGERw4 (a - p, r - y) 
IMPLICIT REALr4 (q) 
IMPLICIT CHARACTERwi (z) 
DOUBLE PRECISION Slope-DP, qX-Offset, qy-0f f set, qRef-Meridian, 

+ qEarth-Radius, qMap-Width, qMap-Height, 
+ qCell-Size 

DOUBLE PRECISION qR-M, qRadius, qXof f set, qYof f set, qX, qY 
CHARACTERd3 CoorFile, MapFile 

C 
c Tkus user must supply polyconic map parameters (obtained w i t h  program: 
c POLYCON.FOR), map dimensions, and desired cell size (npixelw size). All 
c length dimensions must be i n  consistent units. A l l  lat i tudes and 
c longitudes a re  assumed to  be decimal degrees; longitudes must be 
c expressed as  degrees east  of t h e  prime meridian (e.g., 88 W = -88 E). 
c 'qMap-Width' and 'qMap-Height' represent t h e  distance ( m i ,  km, etc.) from 
c the  map origin to  the  r i g h t  boundary and top boundary, respectively, of 
c the  entire area to be mapped. *qCellSizeD represents t h e  w i d t h  and ~ 

c height of each individual g r i d  cell i n  t h e  digital  map, and t h u s  
c determines t h e  resolution of t h e  digital  map. 
C 

c The user also must supply the  number of latitude-longitude pairs used to  
c describe t h e  map boundary, represented by 'Max-Num-of-Points'. The f i l e  
c containing t h e  1at.-long. pa i r s  is named by 'CoorFile', and t h e  f i le  to  
c contain t h e  digital map is named by 'MapFileD. It  is assumed here  t h a t  
c the  map projection, represented by the  supplied parameters, w i l l  map t h e  
c supplied "map boundary" within t h e  non-negative quadrant;  i.e., a t  a 
c minimum t h e  map projection boundaries lie on or  outside of the  nmap 
c boundaryw of t h e  mapped basin or  lake. 
C 

C 



c sww User-supplied information N W *  

C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C * * *  

PARAMETER ( qX-Of f set  = 407.330432 ) H * * 
PARAMETER ( qYPf f set  = -4901.756093 ) W)O( 

PARAMETER ( qRef-Meridian = 54.99 ) * * H  

PARAMETER ( qEarth-Radius = 6028.955 1 )o(s 
PARAMETER ( qMap-Width = 779.119319 ) w r * 
PARAMETER ( qMap-Height = 863.196554 ) * Y I 

PARAMETER ( qCell-Size = 2. 1 * * *  
*** 

PARAMETER ( Max-Num-of-Points = 1595 1 W W *  

PARAMETER ( CoorFile = 'URAL.LLJ 1 %HI 

PARAMETER ( MapFile = 'URABYTCD.RAW' ) H I S  

C * * *  
c ****www***wwwrr*rwrww End of User-supplied information *~~~~~~~~~~~~~~~~~ 
C 

C 

C * * * * * * * * * * * * * * * * * W * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

c * W Y  User-supplied information * E w 
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C * I *  

c PARAMETER ( qX-Of f se t  = 214.082176 j * w I 
c PARAMETER ( qY -Of f set  = -4897.304482 ) r % *  
c PARAMETER ( qRef-Meridian = 55.85 1 W R *  

c PARAMETER ( qEarth-Radius = 6033.984 1 *)o( 

c PARAMETER ( qMap-Width = 419.111610 ) w l t t  

c PARAMETER ( qMap-Height = 338.625887 ) ) t i *  

c PARAMETER ( qCell-Size = 1. ) N W H  

C * I *  

c PARAMETER ( Max-Num-of-Points = 665 1 H Y *  

c PARAMETER ( CoorFile = 'EMBE.LLJ 1 Y I *  

c PARAMETER ( MapFile = 'EMBBYTCD.RAW* ) . * * w  
C * * *  
c *w+**+rwr*r++***rwrrr End of User-supplied information wwrr+*w***w******r 
C 

C 

c Add half cell t o  width and height t o  allow possibility of map cell being 
c on t h e  boundary and resulting cell w i l l  be i n  t h e  map; add one cell also 
c fo r  borders on o ther  edge of map; add one cell also so  that resulting 
c truncation will include any fract ion of cell i n  integer width o r  height; 
c subtract one since Map-Width and Map-Height represent a r ray  dimensions 
c that  start w i t h  0 (not 1). 
C 

PARAMETER (Map-Width = (qMap-Width/qCell-Size + I. + I. + .5)-1) 
PARAMETER (Map-Height = (qMap-Height/qCell-Size + i. + I. + ,514) 

PARAMEIlER (Record-Length = Map-Width + 1) 

DIMENSION zmap(0:Map-Width, 0:Map-Height) 
CHARACTER*(Record-Length) zMap-Record(0:Map-Height) 
DLMENSION qLat(Max-Num-of -Points), qLong(Max-Num-of Points) 
DIMENSION Xcoor(Max-Nun-of -Points), Ycoor(Max-Num-of -Pain ts) 
DIMENSION Xmart(Max-Num-of -Points), Ymax(Max-Num-of -Points) 
DDENSION Xmin(Max-Nun-of -Points), Ymin(Max-Num-of Points) 

-26- 



COMMON /Blocki/ Xcoor, Xmax, Xmin 
COMMON /BlockE/ Ycoor, Ymax, Ymin 
EQUIVALENCE (Xcoor, qLat), (Ycoor, qLong) 
EQUIVALENCE (zMap, map-Record) 

COMMON /MapDat/ qxoffset, qYoffset, qR-M, qRadius 

CALL UNDERO(.TRUE.) ! LAHEY FORTRAN extension t o  set underflow t o  0. 
qRadius = qEarth-Radius / qCell-Size 
qR-M = qRef -Meridian 

C 

c Add one cell t o  offsets t o  give a one-cell border on the  lef t  and bottom. 
C 

qXoffset = qX-Offset / qCell-Size + 1. 
qYoffset = qY-Offset / qCell-Size + 1. 

C 

c Report nshiftedn parameters so t h a t  any use of these reported parameters 
c w i l l  resul t  i n  comparisons of converted points (latitude/longitude) t o  
c map cell midpoints. 
C 

WRITE(6, 1001) qxoffset - 0.5, qYoffset - 0.5, qR-M, qRadius, 
+ Map-Width, Map-Height, 1 

1001 FORMAT( 
+ix, 'Digital map parameters i n  normalized cell units...',//, 
+7x, 'X offset  = , e17.10e2, /, 
+7x, 'Y Offset = , e17.10e2, /, 
+7x, 'Reference Meridian = ', f9.2, ' Degrees', /, 
+7x,   earth"^ Radius = , e17.10e2, /, 
+7x, 'Map Width = ', I17 /, 
i7x, 'Map Height = , 117, /, 
+7x, 'Map Cell Size = ' 117, / / I  

C 
c Read i n  all latitude-longitude pairs. The user may need t o  modify 
c t h i s  section t o  f i t  t h e  specific f i le  available, which contains t h e  
c 1at.-long. pa i rs  describing t h e  area  t o  be mapped. 
C 

OPEN(UN1T = 1, FILE = CoorFile, STATUS = 'old') 
I = i  

111 CONTINUE 
READ(1, 1000, END = 222) qLat(I), qLong(1) 

1000 FORMAT(2f 10.4) 
IF(1 .GT. Max-Num-of -Points) THEN 
WRITE(6, 2223) 

2223 FORMAT(lx, 'Number of points exceeds allowable dimensions!', 
+ /, ix, 'Map malcing aborted!') 

CLOSE(1) 
STOP 

ENDIF 
I = I + l  
GOT0 111 

222 CONTINUE 
, Number-Of-Points = I - 1 

CLOSE(1) 
C 

c Convert point positions t o  map coordinates. 
C 
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c NOTE: A precision is hereby set  t o  one millionth of a map cell edge. 
c T h i s  l i m i t s  usable map dimensions to 2147 x 2147 cells for  
c 4-byte integers [zmap(O:2146, 0:2146)]. The map must be chosen so 
c tha t  all latitude/longitude pairs convert to map coordinates w i t h -  
c i n  the  area: -2147:+2146 by -2147:+2146 to avoid integer overflow. 
c Cells in  the map which a re  closer than  one millionth of a cell 
c edge to a boundary will thus be interpreted as being on the 
c boundary subsequently. 
C 

DO 40 I = 1, Number-Of-Points 
qX = qLat(1) 
qY = qLong(1) 
CALL Compute-Map-Coordinates (qX, qY) 
Xcoor(1) = NINT(qX r 1000000.) 
Ycoor(1) = NINT(qY r 1000000.) 
WRITE(6, 4322) IFIX(1 r 100. / Number-Of-Points) 

4322 FORMAT(lh+, 'convJ, 13, '%') 
LK) CONTINUE 

IF(Xcoor(1) .NE. Xcoor(Number-Of -Points) 
+ .OR. Ycoor(1) .NE. Ycoor(Number-Of-Points)) THEN 

WRITE(6, 2222) 
2222 FORMAT(lx, 'Last  point must be t h e  same as  t h e  first point!', 

+ /, ix, 'Map malcing aborted!') 
STOP 

ENDIF 
Number-Of-Points = Number-Of -Points - 1 

C 

c I n i t i a l i z e  map. 
C 

DO 50 Y = 0, Map-Height 
DO 50 X = 0, Map-Width 
zMap(X, Y) = CHAR(0) 

50 CONTINUE 
C 

c Store boundary line segment l i m i t s .  
C 

DO 99 I = 1, Number-Of-Points 
Xmax(1) = MAX(Xcoor(I), Xcoor(1 + 1)) 
Xmin(1) = MIN(Xcoor(I), Xcoor(1 + 1)) 
Ymax(1) = MAX(Ycoor(I), Ycoor(1 + I)) 
Ymin(1) = MIN(Ycoor(I), Ycoor(1 + 1)) 

99 CONTINUE 
C 

c Boundary Crossing Test... 
C 

c For each cell i n  the  map, test  i f  it is within t h e  boundary by counting 
c the number of times a horizontal line segment extending east from t h e  
c cell's midpoint crosses t h e  boundary. If t h e  line crosses zero or  an 
c even number of times, the  point is not within t h e  boundary. T h i s  t e s t  
c doesn't worK correctly for  points "exactly* on t h e  boundary (within one 
c millionth of a cell edge here) and so a small "par t ia l  crossing" count is 
c added to  t h e  crossing count so t h a t  the  test  for  number of boundary 
c crossings w i l l  consider such points to  be within t h e  boundary. The f ina l  
c crossing count (bcount) f o r  each cell reflects exactly t h e  relative 
c position of each cell; t he  ones place shows on how many boundaries t h e  
c cell exactly lies and t h e  tens place shows how many crossings of a 
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c boundary occurred. If a cell is w i t h i n  the boundary, it is g i v e n  a code 
c of 1; o t h e r w i s e ,  it is g i v e n  a code of zero. 
C 

DO 2 0  i Y  = 0, Map-He igh t  
Y = 500000 + i Y  r 1000000 
DO 22  iX = 0, Map-Width  

X = 500000 + i X  r iOOOOOO 
b C o u n t  = 0 
DO 30 I = 1, Number-Of-Poin ts  

I F ( Y  .LE. Ymax(1) .AND. Y .GE. Ymin(1)) THEN 
IF(Ymax(1)  .EQ. Ymin(1))  THEN 

IF(X .GE. Xmin(1) .AND. X .LE. Xmax(1)) b C o u n t  = b C o u n t  + 1 
ELSE 

Slope-DP = Y c o o r ( 1  + 1) - Ycoor(1)  
Slope-DP = (Xcoor (1  + 1) - Xcoor(1))  / Slope-DP 
xIntercept = (Y - Ycoor(1) )  * Slope-DP r i.0000000001 
xIntercept = Xcoor(1) + xIntercept 
IF(X .EQ. xIntercept) b C o u n t  = b C o u n t  + 1 
IF(Y .LT. Ymax(1)) THEN 

IF(X .LT. xIntercept) b C o u n t  = b C o u n t  + 10 
ENDIF 

ENDIF 
ENDIF  

30 CONTINUE 
I F ( b C o u n t  / 2 0  w 2 0  .NE. b C o u n t )  zMap( iX,  i Y )  = CHAR(1) 

2 2  CONTINUE 
WRITE(6, 4321) iY ,  M a p - H e i g h t  

4321  FORMAT(IH+, 14, ' of  ', 1 4 )  
2 0  C O m U E  

C 

c O u t p u t  the finished map... 
C 

OPEN(UN1T = 1, F I L E  = M a p F i l e ,  S T A T U S  = 'OLD', RECL = 
+ ~ecord-~ength, ACCESS = 'DIRECT', FORM = 'UNFORMATTED', 
+ IOSTAT = J) 

CLOSE(1, STATUS 'DELETE', IOSTAT = J) 
OPEN(UN1T = 1, FILE  = M a p F i l e ,  S T A T U S  = 'NEW', RECL = 

+ Record-Length ,  ACCESS = 'DIRECT', FORM = 'UNFORMATTED') 
DO 21 J = 0, Map-He igh t  

WRITE(1) zMap-Reco rd ( J )  
21 CONTINUE 

CLOSE (1) 
END 

SUBROUTINE COMPUTE-MAP-coordinates(X, Y) 
IMPLICIT DOUBLE PRECISION (A - Z) 
COMMON /MapDat/  X-Off set, Y-Of f set, R-M, R a d i u s  
L a t  = X / 57.29578 
L o n  = (Y - R-M) / 57.29578 
T p  = TAN(Lat1  
Snpl = S I N ( L a t )  r L o n  
X = R a d i u s  r SIN(Snp1)  / T p  
Y = R a d i u s  r ( L a t  + (1. - COS(Snp1)) / T p )  
X = X + X-Of f se t  
Y = Y + Y-offset 
RETURN 
END 



PROGRAM CONVeRTRaw 
C; 

c P r o g r a m  t o  convert r a w  subbasin codes t o  code m a p .  
C 
c R a w  code m a p  has either a nzeron o r  "onew i n  each cell. A zero 
c corresponds t o  "out of the basin" and a one corresponds t o  "in t he  
c basin." T h e  c o d i n g  s c h e m e  required b y  DISAVMET and other p r o g r a m s  is 
c as f o l l o w s :  
c code = 0 corresponds t o  "in the  laken 
c 1 "in subbasin in 
C 
C 
C 

c N "in subbasin Nn 
c - N+l d u m m y  code f o r  "in the lake" but joining pieces 
c N+2 "out of the basin" 
C 

c So, f o r  only one subbasin (N = l), m u s t  m a p  1 t o  1 and 0 t o  3. 
C 

IMPLICIT NONE 
INTEGER MapWidth,  MapHewht ,  R e c o r d L e n g t h  
CHARACTER&! RawCodeMapName, NewCodeMapName 
PARAMETER ( M a p w i d t h  = 391) 
PARAMETER ( M a p H e i g h t  = 433) 
P- (RawCodeMapName = 'URABYTCD.RAW') 
PAMMETER (NewCodeMapName = 'URABYTCD.MAP') 

P- ( R e c o r d L e n g t h  = M a p W i d t h  + I) 
INTEGER I, J 
CHARACTERri zMap(O:MapWidth, O:MapHeight),  Z e r o  
CHARACTERw(Rec0rdLength) zMapRecord(0 :MapHeuht )  
EQUIVALENCE (zMap, zMapRecord)  

Z e r o  = CHAR(0) 
OPEN(UN1T = 1, F I L E  = RawCodeMapName, STATUS = 'OLD', RECL = 

+ R e c o r d L e n g t h ,  ACCESS = 'DIRECT', FORM = 'UNFORMATTED') 
DO 21 J = 0, M a p H e i g h t  

READ(1) z M a p R e c o r d (  J) 
21 CONTINUE 

CLOSE (I) 
DO 1 I = 0, M a p W i d t h  

DO 2 J = 0, M a p H e i g h t  
IF (zMap(1, J) .EQ. Z e r o )  zMap(1, J) = CHAR(3) 

2 CONTINUE 
1 CONTINUE 

OPEN(UN1T = I, F I L E  = NewCodeMapName, STATUS = 'NEW', RECL = 
+ R e c o r d L e n g t h ,  ACCESS = 'DIRECTJ, FORM = 'UNFORMATTED') 

DO 22 J = 0, M a p H e i g h t  
WRITE(1) z M a p R e c o r d ( J )  

22 CONTINUE 
CLOSE (1) 
END 
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CPeAHeCyTOYHblX MeTeOPOnOrMYeCK HX AaHHbM Anf i  K ~ ~ A O ~ O  

r ~ ~ p o n o r w ~ e c ~ o r o  p a ~ o H a  6 a c c e ~ ~ a  ~ a c i w ~ c ~ o r o  mpn. npoueny~a 
n p e 0 6 P a 3 0 B a H M R  FIBnReTCR CJIOXHOA, nOCKOJlbKy C e T b  CTaHUWR H e  

R B n H e T C R  C7'aTMYeCKOH. C r a ~ u w w  A06aBnRK)TCR7 3aKpHBaKlTCR,  MeHRlOT 

ceoe n o n o x e H H e ,  B p e M e H H o  s u 6 p a c ~ ~ a m ~  MS cem, K o r A a  OHM H e  M o r y - r  

lTpeAOCl 'aBtrTb A a H H H e  B Te'4eHMtI  HeKM'OpblX nPOMeXQtTKOB BPeMeHw. 

Oco6a~ sanwcb A a w H w  w w c n o n b 3 y e W  anropwm o n p e A e n e H w a  "mcce~o- 

B=" n n O r m a n e A  06ecne~n~ae - r  ~ C ~ ~ K T I I B H O ~  B m o n H e H M e  3 m R  Y a c m  

pa6orat -Bee npoqenypu, K o r o p b l e  3 A e c b  npwMepRwrrcs i ,  H a n w c a H u  

C n e q w a n b H o  A n n  wcnonb3osanws H a  n e p c o H a n b H a  x o m b m p a x  c 

0 r p a H M t i e H H O R  RaMFITbK) M R3lAKOM W P T P a H .  T a K  Y nPM BbmonHeHMw 

pa6om M o m 0  ~ ~ 0 6 0 ~ ~ 0  I I e p e X O A M T b  C OAHOrO K O M n b m P a  H a  A P ~ ~ o A .  

E a z b l  rtlnpoMereoponortrrlecvHx AaHHtrx,  K o m p b I e  ~ c n o n b ~ ~ ~  a B m p a l r M  

A n n  n o c r p o e H x s  M o A e n e H  r w A p o n o r w v e c K w x  6 a c c e R n o B  Ypana n 3 M w ,  a 

T a K X e  C a M O r O  K ~ C ~ W R C K O ~ O  MOpR BKJIKYCIaK)?S CpeAHeCyTOYHbIe  BeJIHYMHbl 

OCaAKOB, MMHHMaJlbHbIe M MaKCMManbHble M CPeAHeCyTOYHbIe  BenMYMHbl 

rermeparyp B o s A y x a ,  c p e A H e c y r o r l H N e  ~ H ~ Y ~ H M R  o b n a v H o c m ,  snamiocm 

B O 3 A y X a  X4 MEIKCMMaJIbHble BenWYWHH CKOPOC'IM B e T P a  npPf6nM3MTeJlbHO C 

-2- 



258 c r a ~ s u u .  Cpenw H H X  6 m n  O T 0 6 P a H H  58 C T ~ H U M R  B 6 a c c e t I H e  peKn 

Y p a n  H  31 C T a H U H R  B 6 a C C e A H e  P e K M  3 ~ 6 a  C O  C P e A H e C Y T O Y H W  A a H H b P M  

sa n e p M o n  c 1955 no 1976 rr. 3-174 A a n H a r e  6 k m M  n o n y v e H b l :  BO 

BHlMl7W-MUA CMLUI-51). 

K ~ K  omeveno BO B B e A e H M M ,  M e T e o P o n o r n u e c K a s  ce-rb w e  nsnsrercs 

c r a m v e c K o R .  Ona M e H F i e r c H  no M e p e  mro,  K a K  C T ~ H U M M  ~06asnnmrc~1, 

C M e L l l a m F I  H 3  P a C C M o T P e H M R  M n M  B P e M e H H O  H e  Q W K  4 M O H H P m .  

M ~ M ~ H Y W B O C T ~  M e W O P O J T O r M Y e C K O h  C e T M  C T a H U H U  I T p H B O A H T  K  

B O 3 H M K  H O B e H M K l  nP06neMU 0 6 P a 6 0 T K  H  A a H H H X .  n p o q e ~ ~ l y p t l ,  K  O m p H e  

y v H T b l B a m  H ~ H S M ~ H H ~ ~  ceTb, c o a e p x a m  ece H c n o n b a y e m e  c ranu~u ,  H 

n p e A y c M a r p n s a m  ~ ~ c r p a n o n s ~ u w l o  o - r c y r c ~ s y r o ~ ~ ~ x  A a H H m c ,  BHOCFIT omtr6~n. 

B TO me  B p e m  npoueayptl, K o m p t l e  y=snTbIBam A a H H H e  co Bcex C T ~ H U M ~ ,  

A O n X H H  6-b A O C T a T O Y H O  O n e P a T M B H M  Ann 06pa6omn 60nb~1Oh . 

H H ~ P M E L U W H .  Hanpn~ep,  B 6acceh~e p e K n  3ma  6 W O  0 6 p a 6 0 7 a H O  371225 

C T a H W h - A H e A ,  COAePXCalI&lX M H W P M a U M I O  06 O C a A K a X ,  M H H M M a J I b H O A  M  

M ~ K C W M ~ J I ~ H O U  T e M n e p a T y p a x  c 31 c l a ~ u n n  3a nepnon c 1 F I H s a p n  19% 

no 31 ~ e ~ a 6 p s  1976 C8036 n~eh>. B 6acceUne P ~ K H  Ypan  

C O O T s e T c l g e H H O  6M0 t I C n O J I b 3 0 B a H O  693872 C T a H U M G F A H e G l  33 =TOT X e  

nepnon B p e M e H n  c 58 c T a H u n A .  Ax-ianus no~asan ,  uro Ans 6acceh~a  9 ~ 6 ~  

uncno p a 3 n n v ~ a ~ c  ~o~+nrypaqnR cmnunh p a B H R e r c R  452. O A H ~ K O  

n O C K O J l b K y  H e K O m p b i e  W 3  K o H @ M ~ Y P ~ U H ~  C T a H U M h  n O B T O P F I I O T C R ,  TO 

eexmuecxn ce-rb M e H R n a c b  5410 pas. &FI 6 a c c e W ~ a  p e K n  Ypan v ~ c n o  

m K M X  M 3 M e H e H H h  O K  a 3 a J I O C  b P a B H b I M  6659. 

T M C C ~ H O B O  y c p e n H e H n e  ucnonb3ye~c~ Ans npeobpasosax-in~ m = f e v H a  

M s M e p e H M h  B n O Y T M  P e a n b H O M  M a C m T a 6 e  B P e M e H M  B Y C P e A H e H H b l e  n0 

nnoaann B e n w Y H H t l  Ann K a m o r o  6acceA~a.  O H 0  F i B n F I e m s I  donee m = i H m  

no C p a B H e H M l o  C  I I P O C T W M  a P M Q M e T S 4 r i e C K H M  Y C P e A H e H H e M ,  n O C K O J I b K y  

W M T k J B a e T  l l J I O 4 a A b  BnMFIHHFI K a X A O H  C T a H U H M .  C e ~ b  H a 6 n I O A e H M F I  B nO'ilu 

p e a n b H O M  M a C m 6 e  B P e M e H M  FIBJTFIeTcFI CJIMIUKOM P e A K O h  Ann 

H C n O J I b 3 0 B a H H F I  B A O C T a T O Y H O  CJ'IOXHbDC M e T O A a X  06pabomn A a H H b l X ,  

n o ~ t ~ o n ~ m n r c l x  onpenennrb H e n p e p m H o e  p a c n p e A e n e H n e  cooTsercTsyxonMx 
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6 n w 3 n e m a w ~ ~  CTE~HUHFIMM. r p a ~ u q a  06pa3ye~ m i o r o y r o n b n n K  B O K P ~ I -  

K a X A O A  C T a H u M M  M IInOIQaAb, O r p a H M Y e H H a 5 3  3 M H O r O ~ O J l b H M K O M ,  

I I P H H M M a e ' T C R  3a nJlOIQaAb BnMFIHMR K ~ X O A  C?aHIJMM. ~ O I I I ~ H M ~  A a H H O A  

nnomanw K nnoIQanM Bcero n O n 6 a C C e A H a  onpenenner nonm nnomanx 

y c p e n H e H H m  n o  nnomanw B e n k w x H  nnsr Bcero n o ~ 6 a c c e A ~ a .  

B 0 3 M O X H X M  n P M  A O C T a T O Y H O  Y a C T O M  M 3 M e H e H M M  C e W  C'T'aHUMfi. n03TOMy 

A n s  a H a n M m Y e c K o r o  n p e A c r a s n e H M H  T M C C e H O B O A  cem c r a n u w A  C ~ P H H  M 

~ ~ C O H ,  1978; ~ M O C ,  1978> 6 M M  pa3pa60TaHH B b M M C J I M T ' e n b H H e  

anropwnm TPYAHOCTM, C B R S ~ H H ~ I ~  c a H a n M m Y e c K o h  a n p o K c M r m u M e A  

6 a C C e A H a  n p M B O A R T  K 6 O n b m M M  O m M 6 K a M  C Q ) o p p e c T ,  1974). L(pv0h n O A X O A  

K O n p e n e n e H M m  B e n M = i M n  o r n o m e n w A  m o r o y r o n b H t r K o B  K 6acceHna~ M o x e r  

6mb p e a n M 3 o s a x - t  n o c p e n c m o M  M e m A o B  cnyriak~oro' BH6Opa r o q e K  

6 a c c e ~ ~ a  C ~ C K M H ,  1969, 1970; rp~r,  1972; x ,  1973; llhx M X ~ M P M K ,  

1975>. O A H ~ K O  3 n O A X O A H  JrBJIflIOTCR CJYMmKOM r p y 6 m  M MOrV 

IIOTpeBOBaTb donbmoro K o n M - i e c m a  npodnblx = Y e w  n n o n y q e H M s r  

X O P O ~ ~ ~ O  ~ P U ~ ~ M X ~ H M F I .  T P ~ ~ O B ~ H M F I  K ~ 0 n t i Y . i e c r 3 y  I l P O M 3 B O A M M b l X  

B w w c n e H M A  ~ ~ B M C F I T  OT wpm 6accel;ma M ero p a 3 ~ e p o ~  n o  O T H o m e H M m  K 

p a 3 M e p a M  B C e A  K a P T b L  & I S  3@@eKTMBHOrO M T o Y H O r O  O I X p e A e n e H M R  B e C O B  

T ~ c c e ~ a  B A ~ H H O A  pa60Te ~ c n o n b z i y e ~ ~ s r  an rop~m,  pa3pa6on~~bm 

K p o n ~  M X a p m H  C 1 9 8 5 >  B H e M  M C n O n b 3 y e T C R  - K T  B H l l y K J I O C ? u  

M n o r o y r o n b H u K o B  T ~ c c e ~ a  a T a K x e  n p e M q m e c m a  namm c o B p e M e H H m  

K O M n  b-POB, K O T O P b I e  n 0 3 B O J l H W  M C n O n b 3 0 B a T b  U M @ p O B H e  K a p n  

B b i c o K o r o  p a3peme~~s .  



M n o r o y r o n b ~ u ~ t r  Txccena M wx nepecevenxs c n m o H  n p s M o y r o n b H o H  

nJIOI4aAbK) K a p W  < ~ O C J X ~ A H ~ T R  l a K X e  RBJIReTCH M H o ~ o ~ ~ o J T ~ H H K o M )  6YAYT 

BWYK JlblMM 0 6 n a c T F I m ,  T.e. Jl1060a O T P e 3 0 K  nPSMOH JIMHMM, COeAUHFIIOIWA 

A s e  ~ Y K M  H a  r p a H w U e  obnacm coaepmr B c e  m v ~ w  M e w y  3mm ABW 

BHYTPH 06nac-r~. aMc~pemoe npencrasnenue M n o r o y r o n b n n K o B  T M C C ~ H ~  

K a K   adop pa rovew, CTO~OHH ~ o r o p w  n o c n e A o B a T e n b n o  n e p e H y M e p o s a H n r  

n a p a J I J r e n b H 0  OAHOMY H 3  D Y X  B3aUMHO RePneHAMKYJI5?PHbD( H a l ' I ~ a B J l e H ~ f l ,  

M o m e r  6wi-b p a c c r m T p e H o  K a x  B m y r c n o e  momecmo B nIo60M n3  ABYX 

y r c a s a ~ ~ ~ x  n a n p a s n e ~ ~ H .  3ro momecr~o ~ o m e r  d w b  nonnocrbm 
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BH6PaHHOM H a n P a B n e H H H  AOnXHa HaXOAHTbCR B H e  M H O r O ~ O n b H H K a .  

M c x o n ~ b M  n y r b  n o M c K a  swnpaercn npow3sonb~o s n e  M n o r o y r o n a n m c a .  H a  

pnc. I OH B M p a H  B H a n p a B n e H M n  ce~ep-~ocro~-mr-3anaa <CBK)3>, 

n p w B o n s m H  K IIOMCKY n o  Y a c o B o H  c r p e n K e .  A.RR roro Y T ~ ~ H  HaATU 

~pyrylo s Y e A K y  H a  r p a H H u e  M n o r o y r o n b H M K a ,  ~POHSBOAHM noWCK B 

y K a 3 a H H x  H a n p a B n e H w R x  AO  ex nop, noKa c n e a y w m a R  H a H n e H H a R  R Y e A K a  

M n o r o y r o n b H H K a  H e  O K a x e m R  BH-n M n o r o y r o n b n w x a .  H a  p w c .  1 n o w c K  

n P o a o n x a e T C n  H a  c e B e p  OT RYeHKM 1 <MCXOAHOH s ~ e h ~ u >  H c n e A y r o m a R  

H a h A e n H a R  n=ieHwa nemT B H e  M n o r o y r o n b H u K a .  T ~ K M M  0 6 P a 3 0 M ,  nanee 

~ P O W W ~ B O A H T C R  noncK H a  BOCTOK OT  TOW RYeUKw AO T ~ X  nop, noKa H e  

H a t r A e H a  R u e h K  a 2, Koropan OK a3rJsaercrr BHYTPH M n o r o y r o n b H t r K  a. 3 a r e ~  

noncsc CneAyIomeA RYeRKH H a u w H a e m R  cnosa c RVeAKw 2 B m M  xe c a m M  

IIOPflAKe. Ecnw n P H  ROwCKe B n p e A n 0 X e H H O M  n O p R A K e  MbI B O 3 B P a 4 a e M C R  K 

-1-013 xe m Y K e  c KOTOPOH H a Y a n n  C B W O ~ ~ ~ H H ~  c n y Y a A > ,  n p o n ~ s e ~ e ~  

OAHO 0 6 p a m e ~ t r e  H a n p a s n e H n R  nowcwa H HariHeM C H a Y a n a .  H a n p w ~ e p  B 

RYeWKe 4 H a  PHC. 4 nOHCK B H a n P a B R e H H M  CBK)3 n p H B e J I  K BO3Bpa4eHHlO B 

r o ~ ~ y  4. T o ~ A ~  n a n p a s n e ~ ~ e  n o u c ~ a  6m0 U ~ M ~ H ~ H O  H a  

B O C - I - O K - I o r 3 a n a A - C e B e p  <BmC), H ITOHCK 6M BO306HOBneH. ~ O H C K  

~ P O A O J I ~ ~ ~ C R  AO  ex nop n o K a  r p a H w u a  H e  6 ~ a  o n p e n e n e H a  n o n H o c r b m ,  

YTO COOTBeTCTBYeT B 0 3 B p a m e H H m  K IIePBHM ABYM RYeRKaM B PIX MCXOAHOM 

n o p f l m c e  n n H  nocne w3MeHeHwR H a n p a s n e n n n  noucKa donee YeM n5m-b 
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pas. n o c ~ o n a K y  ucxoaxiaR mwca mxer nemarb H a  a ~ y x  r p a H u u a x  

r m o r o y r o n b H n K a ,  TO x e n a - r e n b H o  ~ ~ K O H Y U T ~  O n p e a e n e H u e  rpawuuu, K a K  

- r o n b K o  ncxoanas R Y e R K a  6yaeT H a H A e n a  c H o s a .  LMR K a W O H  

uccneayema R Y e f l ~  M on peaensercn ee M e c m H a x o w e n u e  BHWU 

M H O r O J T O J T b H H K a  X n H  B H e  er0 no paCC7'QRHUlO A0 6 n u m a H m e h  C 7 a H q U n .  

E C ~ H  3Ta C T a H U U R  F I B J I F I e T C R  TOR, AnR KOTOPOA C T P O U T C R  M H O l 7 O y r ' O J I b H U K ,  

m s ~ e u ~ a  nemcnr B H ~ U  moroyronb~u~a.  C o ~ p a m e ~ n e  o 6 a e ~ a  

noucx 6yaer padorarb npasnnbno. B n p o T t r B H o M  cnwae npoueaypa 

n o u c K a  npuBeaeT K nonoxenwm T o v e K ,  K O ~ P W  nexar B H e  

r m o r o y r o n b H u K a ,  a H e  H a  ero r p a n H q e .  n e p ~ o ~ a ~ a n b n a ~  m w a  mxe-r 

6wb n e r K o  H a R a e H a  B cnwae, ecnn cranunR m o r o y r o n b H n K a  T U C C B H ~  

H a X O a U X R  BH-M r p a H H 4  u U @ P O B O A  K a P T b L  H ~ Y W H ~ T ~  H a 4 0  C I I P O B e P K H  

nonoxe~ns C T ~ H L & U H ,  ~ o r o p a n  aonma H a x o A u T b c H  BH-H 

moroyronbnuxa. &nee, ABurascb B H a n p a e n e H u u  H a  c e B e p  M nposepns, 

YTO Mbl H a X O a U M C R  BH-W M H O r O y r ' O J I b H U K a ,  O C T a H O B H M C R ,  K O ~ A ~  

H a A a e M  nepBYI0 m Y K y  B H e  M H O r O y r O n b H M K a  U n U  KaPl'bl. T 0 r ~ a  n O C J I e A H R R  

R Y e H K a ,  ~ a h a e n H a R  B H ~ T ~ H  M H o r o y r O n b H u K a  u K a m ,  6yneT n e p B o H  

R Y e R K o H ,  r p a ~ u ~ a m e H  ~a ceBepe c snemeh a r i e H K o A .  3ra BnenuisR 

RYemca m m e r  em-b ncnonb30~a~a  K a K  u c x o a H a R  R Y e H K a  ans n o c - r p o e H u R  

r p a H u u u  mioroyronbnuua 

E C ~ M  C r a H U U R  B M H O r O ~ O n b H U K e  T U C C ~ H ~  H a X O a H T C R  B H e  U U @ P O B O R  K a p  

~hl, TO aonmia 6 w b  n a A n e H a  u c x o n H a R  T o Y K a  Cecnu ona cyrqec~syer>, 

K O T O p a R  J I e X H T  H a  K p a l O  Y a C m  T U C C ~ H O B O ~ O  M H O l ? O W O J I b H M K a ,  

n p u H a A n e x a a e r o  K a m e .  ~ P M Y ~ M  c cesepa aonma 6m-b R Y e A K a ,  H e  

n p U H a C [ J T e X C a r 4 a R  3 T O M y  M H O r O y r ' O J I b H U K y .  B 3 T O M  C n v a e  n O U C K  n P M B e A e T  K 
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HaXOWeHHlO rpaHS4UH MHOrOyrOJIbHMKa T a K X e  KaK H P a H e e .  ~ ~ H M M  B O C e M b  

C e K T O p o B ,  nexaxmx B H e  ~ap - ru  I. Ecntl C T ~ H U M R  pacnonozena H a  

c e s e p o s o c r o K e  sne  W~POBOR K a p - m ,  ro n o w c K  cnenyeT H a v a r b  c 

cesepo3anan~oro yrna UM~POBOR K a p - m  H B e c m  ero H a  B o c m K ,  noKa H e  

6 y A e T  o6~apyme~a R r e R K a ,  n p u H a n n e ; r g a a s  M H o r o y r o n b H u K y .  E c n H  H a  

C e B e p H O M  KpaIO K a p l l b l  5iYeHKM H e  HaAAeHO, To pa60?y C n e L l y e T  H a r t a T b  

cnavana c ceseposocmwioro K p a R  K a p m  H secm noMcK H a  mr, 

P ~ ~ H C K M B ~ F I  n e p B y m  TOYKY. E c n t t  o n n r b  H w v e r o  H e  ynanocb H a R m ,  ro 

MHOrOwOJIbHMK H e  M M e e T  nepeCer ieHM$i  C U H @ P O B O ~  KaPTOA H A n n  3 m H  

CmHUMM TMCC~HOBCKWA BQC PaBHReTCFI  HYnKx 2. Ecnw CTaHUMsI 

p a c n o n o x e H a  H a  B o c r o K e  o r  UH~POBOH K a p - m ,  TO n o M c K  cnenyer nayarb 

c c e s e p o s o c m v H o r o  yrna H secm ero H a  m r  3. E C ~ M  C T ~ H U M R  

pacnonoxena H a  I o r o B o c r o K e  K a p - m ,  TO noMcK cnenyer H a - a r b  c 

c e s e p o B o c r o v H o r o  wpasr K a p m  M secm ero . B CTOPOHY ma. -nee 

n p o n o n x ~ ~ b  ~ O M C K ,  H a v t l H a n  c mrosocmvxioro K p a R  uapm M secm ero 

H a  Sanaa, ecnM ~ e o b x o n ~ ~ o .  4. E c n H  c r a n u n f l  pacnonoxena H a  me 

K a p m ,  m n o M c K  cnenyer H a y a r b  npowseonwio c I o r o s a n a n H o r o  yrna M 

~ e c m  ero ~a BOCTOK, n o ~ a  ne 6 y A e T  x i a A n e n a  ~ v e A ~ a  B H ~ M  

M H o r o y r o n b H t r K a .  3a7-e~ cnenyer secm noMcK H a  cesep, n o K a  H e  6 y A e T  

H a A n e H a  R V e R K a  B H e  M H O r O y r O n b H M K a  MnM B H e  KaPTH.  R Y ~ A K ~ ,  H a a a e H H a S  

nepen 3 - m ~  6yner C Y H T ~ T ~ C F ~  n e p B o R .  5. E c n ~  C ~ ~ H U M F I  pacnonoxena H a  

m r o e o c r o l c e  K a p m ,  n o M c K  cnenyer H a v a n  c ceseposananxioro yrna M 

B e C m  er0 H a  lOJ7. 3a-M Ha'.raTb C WOBOCTOYHOrO yrna M B e C m  nOMCK 

H a  B o c m K ,  e c n M  H~OBXOAMMO. 6. Ecntl C T ~ H U M F I  pacnonoxena H a  aanaae 

uap-m, n o H c K  cnenyer H a v a r b  c ceseposanannoro yrna  H secm ero H a  

m. 7. E C ~ H  cransnsl p a c n o n o x e H a  H a  cesepo~anane ~ a ~ ? z r ,  n o M c K  

cnenyer nava-rb c c e s e p o a a n a A H o r o  yrna H secm ero H a  ~ o c r o ~ .  3a7-e~ 

c n o B a  H a y a r b  c ce~ep03ana~~oro  yrna H secm n o x c l c  H a  m, e c n H  

H e o b x o a ~ ~ o .  8. Ecntl C T ~ H U M R  pacnonoxena H a  cesepe K a p - m ,  noMcK 

cneayer H a v a - r b  c cesepo3anan~oro yrna M secm ero H a  socro~.  

B K a W o M  s43 3 m x  B O C ~ M M  c n y = f a e B  o n H c a H H a R  n P o U e A y p a  onpenennr 

~ v e R ~ y ,  K o m p a n  npswannemr mccexiosy ~ ~ o r o y r o n b ~ w ~  y K a p m  C e c n ~  

rarcas R v e r S K a  cyaec-myecr) c n p w n e r a x o x q e A  c cesepa RveAKoA,  K o r o p a n  

nu60 p a c n o n o x e H a  B H e  K a p m ,  nMBo B H e  M H o r o y o n b H w K a .  T o ~ A ~  c no- 

-8- 



nyCTMM U C'T'aHuMR MMeeT TUCCeHOB B e C  PaBH- HYJIIO. B nPOTMBHOM Cny. iae  

rpaHMUbl MnOrOyl?OJIbHMKa PaCIIMPRWrrCH AJIR TOrO,  YTO6bl B K J I W H T b  

MCXOAH~KI rori~y. no M e p e  mro, KaK o n p e n e n H e r c H  K a w a s r  HOBR m r i u a  

H a  K p a a  M n o r o y r o n b H n K a ,  nocneanm p a c m M p s i e T c s  A ee B K n m y e n n n .  

~ o c J ' I ~  T O r O  KaK MHOrOvOnbHMK OnHCaH, HOBaR MHwPMaUHR 3aHOCMTCsi B 

ra6nnuy. PRAH 3 ~ x 3 ~  ; i 6 n U U U  coo-rmeTcTsywr C T ~ H U M F I M  MaMepennH,  a 

KOJIOHKM onnc=am HX n o n o m e H n e  BH-u unn B H e  6 a c c e H ~ a .  ~ T I R  

Ka;KLlOrO P H n a  BH-H MHOrOyr'OJIbHMKa UM@POBaH K a P T a  riH'laeTC5? BHyTpM 

n e B o A  H n p a B o H  rpannq M H o r o y r o n b H w K a  c uenbm o n p e n e n e H n n  n o n o x e H u R  

RYeeK H 3a-re~ o n p e L [ e n R e T C H  nOnOmeHMe B CYeTnOH ~a6~1nue .  no M e p e  

TDrO, K a K  OKHO MHOrOWOJIbHMKa BUpaXCaeTCR B BMAe P R A a  3HaYeHHA 

a6cqucc~ AnH Kamoro p R A a  K a p - m ,  ~ocryn K K a p w  0 6 n e r ~ a e r c ~ .  

A ~ C ! J M C ~ H  MHOrOyl?OJIbHUKOB 3 a n M C b f B a m F I  B Ta6JIH4Y C IJeJlbK) 

O C B O 6 0 ~ e H P i R  naMSlrcl MamMHbL ~ O C K O ~ ~ K Y  CYeTHaH ra6nwqa M o m T  6-b 

3 a n n c a ~ a  H e n o c p e n c T s e H H o  no  HoMePaM c r a H 4 H A  n 6 a c c e H ~ o ~ ,  c Y e r  

M O X ~ T  ~ P O B O A H T ~ C H  ~ e n o c p e ~ c ~ ~ e ~ n o  6e3 n p o s e p ~ n  mro, K ~ K O ~  

n p n p a ~ q e ~ w e  A o n m i o  6m-b M C ~ O ~ ~ ~ O B ~ H O .  T ~ K ~ F I  npoqenypa n p w s e A e T  K 

c y m e c - m e ~ ~ o ~ y  y ~ e ~ b r n e ~ ~ x ,  ~ m n c n e ~ u A .  nocne roro K ~ K  B c e  

moroyronbnMKn Tncce~a  B w n c n e H H ,  ero seca B k W u c n R w r c s I  n o  

Konnvecmy R q e e K  Cno cyemoa ra6nxse> A n n  K a w o R  c T a H u u n  

O m i o c n T e n b H o  o 6 r q e r o  ymna RYeeK. KOH~YHO, nocKonbKy B e c a  T U C C ~ H ~  B 
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Y K ~ ~ ~ H H ~ M  a n r O P M T M  OnMCaH A O C T a m Y H O  nOLIW6HO B  C T a T b e  Kpont~ I4 

X ~ P W H  (1985) AJIR MCnOJIbSOBaHMR H a  n m 0 M  K O M n b m p e .  X 0 l w  

3-KTMBHOCTb BWMCJIeHMR 3aBMCMT O T  KOHKPeTHOM KOH@MrYpaUMM CeTM 

CT~HUMR,  n p M M e p  B m u c n e H M A  n n R  6 a c c e U ~ a  p e K M  Ypan, n o K a 3 a H H b M  H a  

PMC. 2 norpe60~an  TOJTbKO 32 CeKYHAbI AnR BMYMCneHMR BeCOB H a  12 

K o M n b m P e  PC-&T (80286 c K o n p o u e c c O p O M  802873. 3TO K a K  MHMMYM B  

A e c R T b  pa3 b~crpee, no  c p a B H e n H w ,  c M e m a a m ,  K o r o p H e  ncnonb3ywr 

o n p e A e n e H M e  ~JIMXG~MIER c T a H u x n  Anf l  K a w o R  RYeRKM UM~-POBOR K a p T t L  H a  

PMC. 2 ronbwo 8.2% MEI 170128 R Y e e K  H a  Kapcre 6 w ~  w c c n e A o s a H b I  A n n  

o n p e A e n e H m  4.1% R r e e K ,  Kompue obpaaywr r p a H M u y  M N o r o y r o n b H w K a .  

no M e p e  ysenMYeHM% w c n a  c r a n u n R  B npwnoxenmx A o c m r a e M  ~POBHR,  

K O ~ A ~  ~ w c n o  ~ u e e ~ ,  ncnonbsyeme nnn onpeaene~wn rpanuu 

m i o r o y r o n b H m a ,  C o B n a A a e T  c YMCJTOM RYeeK H a  K a p T e .  B 3 m ~  cnwae 

C t l c m s M a m Y e c K o e  M c c n e A o B a H t l e  B c e x  RYeew 3 a ~ ~ e r  T a K o e  me sperm, K a K  

M YCTaHOBJIeHMe l?PaHMU BCBX M H O r O ~ O J I b H M K O B .  K P O ~ M  M X ~ P T M ~ H  C1985> 

HantnM, YTO B  C p e A H e M  pa3peIDeHMe,  P a B H O e  npMMepH0 80 RYeRKaM H a  

CT~HUMK), n o ~ p e 6 y e ~  n p u M e p H o  TaKoro xe BpeMeHM, K a K  tl M c c n e A o B a H M e  

B c e x  m Y e K  K a p m  B c n p a e  6accema p e K v r  Ypan 3-m o m a r l a e T ,  YTO 

a n r o p t r m  A a e T  n p e M m e c m a  A a x e  B c n y c t a e ,  ecnu ceTb C ~ H U M R  

COAePXMT OKOnO 2100 C?'aHUMH. 

n o  1976 r O A  Ansi 6 a C C e R H a  P e K M  Y p a n  3 a H M M a e T  n O p R A K a  2-3 A H e a ,  3 T O  

n 0 3 B O J I R e T  HaM B 0 3 0 6 H O B M T b  BWHCJIOHMR, e C n M  OHM 6 M M  n P e P B a H H ,  be3 

no-repw n p e a w m x  B w n c n e H n a .  
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C q e n b m  p a u w o H a n n 3 a u n n  swwcnenm m c c e H o s w  nnorrtaaea n n c x n m Y e H w n  

n O B T o p H b X X  B m n c n e H n H  n a K e T  o 6 p a 6 0 m M  A a H H N X  3 a A - H  T a K ,  q m 6 k d  n p M  

n o B r o p n m m a e H c n  K O H Q M r Y P a U M M  C T ~ H U A  M O X H O  6 b L n 0  B O C n O J I b 3 0 B a T b C F I  

pe3ynbraram npenwyxmx B w n c n e H n A .  n a ~ e r  n p o r p a m  6W C O ~ A ~ H  Anx 

A O C T ' X X e H M F I  V e x  U e n e W .  B O - n e p B b ~ < ,  O H  A O n X e H  P a 6 O m T b  H a  

~ ~ P C O H ~ J I ~ H ~ X X  K O M ~  ~ ~ O T P ~ P ~ X .  Bo-BTOPHX, A O n X e H  P a 6 O m T b  B 

a B m M a m Y e c K  OM p e m M e  M M c n p a B n n T b  O I I M ~ K M .  Koraa Bcrpevae-rcn 

O I I M ~ K ~ ,  o H a  nonma 6 b I T b  p a c n o 3 H a H a  n c A e n a H o  n p e A n o x e H n e  o ee 

P I C n P a B J l e H M M ,  K O r A a  3T0 B 0 3 M O X H O .  B c e  n O A n p 0 r p a M M t r  0 6 ' b e A H H e H H  A p F  

c ~ p y r o ~  H a  A n c K e  n o c p e A c r s o M  r o n o B H o A  n p o r p a M M a t  3ra n p o r p a M M a  

Y I T p a B J I R e T  B C e M M  a a H H b I M M  H MH@OPMaUWeH 0 B b I I l O J I H e H H M  K a X A 0 R  

n o A n p o r p a M M b L  T ~ K M M  O 6 p a 3 0 M ,  HI4 O A l 4 H  H 3  MoAYJI~A H e  M O X e T  6bl'Tb 

3anyrqe~ no w x  nop, n o K a  npenwyxwe M O A Y ~ M  H e  6 b l J I ~  3 a s e p m e ~ a r  

6 n a r o n o n w H o .  B rperbwx, naver Aonmen 6 b I T b  npoc-nw B 0 6 p a m e ~ ~ w ,  . 

m K  Y m 6 H  H e  I I p M X O A H J I O C b  M 3 M e H F I T b  n P O r P a M M b t  M e W Y  I l P H M e H e H W R M H .  

n a ~ e ~  0 6 p a 6 0 ? x M  C [ ~ H H H X  cocronr w 3  A B ~ X  OCHOBHHX Yacrek 1) BBona 

T O Y e Y H b l x  M 3 ~ e p e ~ k f f i  M W X  A O 6 a B n e H H F I  K r n a B H O h  6a3e CIaHHbbC T O Y e ' I H b l x  

n3repennR, M 2> n3~e~e~trsr 6a3u A a H H b s x  nocne n n o w a n H o r o  y c p e n H e H n n .  

JLrrn K a m n o R  cranunn n o n m e H  c o 3 n a s a T b c H  n ,  c o n e p x a m f i  H o B u e  M 

M 3 M e H e H H H H e  A a H H b i e  K a W b I Z 1  Pa3 ,  K O r A a  M 3 M e H F l e T C F I  6a3a A a H H b D I .  

n e p s a ~  3anncb B -me, c o A e p x a m e M  royeyxiue W ~ M ~ P ~ H M R ,  n M e e r  

~ a z ~ a ~ t l e  C T ~ H I I ~ W  n ee n o n o x e H n e ,  o n p e a e n R e M o e  IIMPOTOA w Aonromh. 

K p o ~ e  mro  snecb, H a n p M M e p ,  wcnonbsyxn-cs c p e a H e c y r o ' i H u e  senwywiu 

O C a A K O B  M C P e n H e C Y T O Y H H e  M P l H M M a n b H b l e  I4 M a K C M M a n b H M e  P T e M n e P a T Y P H  W 

C l a m  3 a l I W c P l  H e  0 6 R 3 a T e J I b H O  C l O n X H b I  6HTb C A e n a H b I  B X p O H O J I O r M Y e C K O M  

nopsrme nnn ~ e n p e p - ~ m .  3m mAnu c n n u n W  nonseprawn'cs 0 6 p a 6 o ~ ~ e  

no nporpame  H a x o m e H n n  O I I M ~ O K  Ann n p o s e p K n  pa3uep~ocm, nxirepsana 

H 3 M e H e H P f R  !4 H e n P O ? u B O P e Y P l B O C ? u .  B c e  O I I M 6 K U  A e T a n b H O  a H a n W 3 H p y I o T c H ,  

r a ~  rim OHM M O ~ Y T  6m-b n e r K o  H c n p a B n e H H  B nporpame n p o s e p K x  

O I I M ~ O K  npn n o B - m p H o M  3 a n y c K e .  Oc-ranb~~e n p o r p a m  s a K a H Y n s a w r c %  

C 0 0 6 W e H H F I M M  06 O I I M d K a X ,  e C n M  n p O r p a M M a  O T b i C K a H M R  O I I M 6 0 K  H e  

nposepnna Bce manu c r a ~ u n ~  PI ecnn miewn'cn O m M 6 K M .  
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m3a AaHHblX TOYeYHblX H3MepeHtrW COCTOM'T M 3  A B a M H  0 6 b e A W H e H H W  

n w c r o s ,  c o A e p x a m x c R  B - A n a x  n p R M o r o  A o c - r y n a .  Jhcr cocrowr w 3  

6 n O K O B  no  o n H o M y  an- K a m o r o  AH=. n e p e a ~  sanwcb < = a r o n o ~ o ~ >  B 

6 n O K e  conepmr A a r y ,  mar H a v a n a ,  wasa-renb C c o e ~ w ~ s r o n ~ A >  H a  

c n e A y m m A  n o r w Y e c K w H  3 a r o n o B o K  <B x p o H o n o r w Y e c K o M  n o p ~ ~ ~ e >  6 n o ~ a ,  w 

wa3a~enb na nepsym <norwvec~yro) zanwca C T ~ H U ~ H  B 6 n 0 ~  e. 

Oc- rasmt rec~  3anwcw B 6 n o K e  n p e A c T a s n f f x r r  B c e  m v e y H u e  w a ~ e p e ~ w ~ ,  

I I p O B e A e H H U e  B 3 T O T  a e H b .  Kamasi 3 a n w C b  B 6 n O K e  C O A ~ P ~ T  

MAeHTM@WKaTOP CTaHUMM < o ~ ~ ~ ~ M H ~ H H Y K I  ABOMYHW 3 a n M C b  UeJIbD( YPlCeJ'I, 

o 6 o s H a Y a r o w x  mpory w ~onrory>,  AaHHtre  tr nepexon K c n e A y I o m e h  

JIOrMYeCKOA 3anHCM.  T ~ K  trM 0 6 p a 3 0 M ,  KOFAa OKa3btBaeTCFI,  YTO 

w A e H m + m a r o p  nepexoaa 3anucw cosnaaaer c w a e H n ? + w K a r o p o M  A n n  

3ro ynpomer n o w c K  3 a n w c M  npw M c n p a B n e H w w  w n o 3 ~ o n ~ e r  

HAeHTM@PlUMpOBaTb K a m y I o  KOM6MHaUHIo C T ~ H U ~ A  eAMHCTSeHHbIM CIIOCOdOM. 

I~OPRAOK H e  f f B n s e r c H  C y m e c m e H H m  nns u e A e A  w n e H m + n K a s w w  cem no 
m x  nop, noKa n o p R A o K  B U e n o M  c o x p a x n e m f f .  M a ~ c u m n b ~ a s  A n w H a  

m A n a  B 06beAMHeHHOfi  6a39 C 3anMCFIlrM AJ'IMHOA n o  4 6ahn. PaBHReTCFI  

4294967296 S a n w c R M ,  ~ r o  AOCT~TOYHO A n R  nxo6bDc n p a K m y e c K w x  u e n e A  CB 

cnvae  100 pa60TarorqMx c r a ~ u w ~  e x e A H e B n o  wnw 101 3 a n w c w  B 6 n o ~ e ,  

3-m n o 3 ~ o n ~ e r  xpanw-rb w H m p m q n n ,  3a 116425 ner>. 

H o s ~ e  A a H H H e  J I e r K O  AO6aBJIRIUT'CR K W3MYeCKOMY KOHUY 6 8 3 H  AaHHbm 

TOYeYHbm M3MePeHM&. OHM HaXOAFITCR npM Y W H H H  OTAenbHbDc - m O B  

CTaHUwR H COOTBeTCTByKXlWfe CBFI3H W3MeHRKn'CR npw BKJIIoYeHwPl HOBblx 

AaHHblx B n o r n Y e c K o M  n o p H n K e .  Ecnw n o n y v a e M a s r  6a3a AaHHbxx H e  

COAePXMT AaHHbDc A n R  KaKO*nM60 CTaHUHM 3a K a K O e T O  A e H b ,  T O  CBR3t r  

W3MeHRIO'T'CFI T a K ,  YTO6H 0 6 0 n T M  C O O T B e T C T B ~ l J J y I O  3 a n M C b  W TaKMM 0 6 P a 3 0 M  
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WCKJIlOVMTb 3 a n W C b  W 3  JIOrMqeCKOM nOCJIeAOBaTeJTbH0CTI.I. ~ o c K o J - I ~ K ~  

~ O ~ M Y ~ C K W  C B F I ~ ~ H H H ~  ~ ~ ~ I M C M  Morn 6 b W b  QM3MYeCK W H e  

ITOCJIeAOBaWJIbHbPM, OnePaUMM H a  AMCKe M o r n  3HaYHTeJIbHO 3 a M e n n F I T b  

npeo6pa30sa~ue A a H H m  B 6a3y AaHHHx T O = i e y H w  H ~ M ~ P ~ H W W .  

Peopra~~3aqs-i~ 6 a 3 ~  c WM, Y T O ~ H  + U ~ M Y ~ C K ~ F I  n o c n e A o B a - r e n b H o c T b  

3 a n w c e A  B crana TOH m e  YTO w n o r n y e c K a R ,  n p u B o a n T  K 

n o c n e A o B a T e n b H o M y  ~ocryny nornyecrcw C B F I ~ ~ H H H X  s a n ~ c e ~  B npoqecce 

p a 6 0 ~ b ~  B TO m e  B P e m  nepe3anucb B o c c T a H a B n n B a e T  M e p m u e  o6nacm, 

oc-rasmecs o r  o r c y - r c r s y ~ o m x  3 a n w c e A .  l 7 o c n e ~ o s a ~ e n b ~ ~  nocryn AWC- 

KOBOrO KOHTPOJlePa  MCKJIlOYaeT JIMIIlHMe " L I ~ P ~ ~ H M F I ' ~  rOJ7OBKM H a  AMCKe B 

cnyvae n e n o c n e ~ o s a - r e n b H o H  y n a K o B K u  3 a n n c e A .  A n b ~ ~ ? p ~ a m e o t i  n u c m H r y  

CBFI3eH H a  AMCKe SIBnFIeTCFI JTMCTMHr CBH3QA B IIaMWI'Pl, e C n H  KOHeYHO 

MMeeTCFI AOCTaTOYHaFI IIaMFiTb. &IFI Man= KOMnbWrrePOB 3 T O  HeB03MOXHO. 

M c n o n b a o ~ a ~ u e  PAM AMCKOB y c T p a H R e r  npodnew, c B s i 3 a H H u e  c n 3 H o c o M  

FOJIOBOK M 3aLIePXKaMU BBOAa W BblBOAa MH40PMaUMM. 

4 .2  Onwca~ue 6a3b1 A a H H w  nocne nnomaanoro y c p e A H e n M H  

C-r~enb~arh + a ~ n  npnmro A o c r y n a  3anucwaercn nnsi ~ C P ~ A H ~ H H ~ ~ X  no  

nJIOmAW AaHHbM B KaXAOM M 3  MHTePeCyBXWX H a C  6aCCeAHOB. Kawm 6JTOK 

cyrov~tnr 3 a n M c e H  B 6a3e myerintlx AaHnblx coo-meTcwyer C~TOYHOU 

3anMCW B Whne An53 6 a C C e A H a .  ~ ~ K T M B H O C T ~  B PeAaKTMPOBaHHM 

nnomannux 6a3 AaHHbDL 0 6 e c n e ~ ~ ~ a e ~ c ~  c n e A y I o r r M m  ~CJIOBMFIMM: I> 

0 6 p a 6 a ~ k m a ~ 3 ~ ~ ~ 1  TOnbKO 6JTOKM < A ~ H H M ~ >  C HOBHMU MJTM M3MeHeHHbPM 

AaHHHMM, 2) TMCCeHOBH B e C a  An54 nOBTOpFIJOl5fXCH KOHeWrypaqMfi  ~7"aHLWfa 

OWCKMBamrCR,  a H e  BblYMCJ'IFIDlCR S4 3> TMCCeHOBU B e C a  AnFI HOB= 

c e ~ R  BWMCnFIKn"c53 3 w K T M B H O .  b a a  A ~ H H ~ D ~  m r i e r i ~ k s t  ~ 3 ~ e p e ~ ~ f i  

C K a n u p y e T c n  ny- reM nporirewun uaworo 6no~a. E C ~ M  6noK H M e e r  mar 
*'CT~P~M'' ,  OH n p o n y c ~ a e m f l  w Y M T ~ ~ T C S  CJIeAyIoX44R 6 n 0 ~  <no 

o r n a ~ n e n u I O ) ,  McKnwian ~ M I W M A  c Y e T  w BBOLI AaHHbDC. ECJIH 6JIOK u M e e r  

mar "~o~bn;i", TO 3 a n ~ c n  B 6noKe BBOAFITCFI M 06pa6aTbIBaIOTCFI. 



CTaHUMH B ~ O P R A K e ,  B KOTOPOM OHM @MrYPMPyIUT B JIHCTMHre. ~ O C K O J I ~ K Y  

n o m A o K  3annceW camcornacoaan, n m a R  rpynna  C r a H U M h  6 y A e T  M M e r b  

ror m e  n o m a O K ,  B KOTOPOM r a p a n r u p o B a H a  e A x H c - m e n n o c - r b  

M a e H m a u K a u w w  KamLloA cem n o  M e p e  ee s w w c n e x u f l  M aanucu, - r a ~  'I= 
O H 3  B AaJIbHeAlIIeM MOXeT 6mb Bbl3BaHa no  MMeHM BMeCTO n O B T O P H O r 0  

B e c o B  AJIR P ~ ~ ~ M Y H H X  ce-refi, OHM 3 a n ~ c u ~ a m ~  B o - r c l e n b n o u  6a3e 

MHAeKCOB B BMAe Ta6JIMUbL B CBOIO O Y e P e A b  MHAeKCbI B COOTBeTCTSMM CO 

C n e u u a n b H b P M  Konam B ~ W C J I F I ~ R  n o  cem t r n e H r u @ n K a m p o B .  31'0 

~ 3 6 e r a ~  n p o c m v  AJIMHH~C 3 a n M c e H  B nwHeHHoM n o M c K e  H ~ X H O R  cem. no 
M e P e  MCnOJIb30BaHMH 6 a 3 H  AaHHbXX, YHCJIO Pa3JIHYHHX C e T e A  8 0 3 P a C T a e T ,  

n n o w a ~ ~ o e  y c p e ~ ~ e ~ u e  CT~HOBHTCR -nee S ~ ~ ~ ~ K ~ B H H M ,  nocKonbrcy 

M n o r x e  ceru n o B m p R m H  M P a c Y M m a W T r C n  n H m b  H o B N e  K O H @ M ~ ~ P ~ U H M .  

A M C K ~ > ,  c r a p b t e  cem c m p a m R  M ~ ~ M ~ H R ~ F I  HOBM. 

we- n O p R A K a  0 6 p a 6 0 T K M  CTaHUHH. ~ O C K O J I ~ K  Y AJIR MAeHl"U@MKaUMW C e T U  

n0pRAOK C7'aHUMR B C-YHOM 6 J I O K e  3 a n w c e A  H e  MMeeT 3Ha ' i eHMR <no 

M e p e  roro KaK OH s B n s e r c n  c a ~ o c o r n a c o ~ a ~ ~ m 0 ,  C T ~ H U H W  C H a Y a J I a  



n e p e c e y e H w A  6acceA~a c MHoroyrOnbHMKam, n o 3 m ~ y  B O ~ H H K  aer  

aanbnehmee coKpameHne B w n c n e H n A ,  y m  yMeHbmaer yncno 0 6 p a m e ~ n ~  

m n a  BBOA-BHBOA. Anb~epHams~o KapTa Momer 6blTb onpeaenena B 

T e p M M H a X  AOCTaTOriHO 60nbmMX pa3MePOB F I V e e K  C ~ K M  H a  ~ K M  AJIH Ypana n 

~ K M  H a  1 K M  AJIH 6acceA~a peKw 3 ~ 6 a ) .  TaK y m  K a p r a  ssnnercs 

~ocramrino ManoA, Y T O ~ ~ I  noMeaarbcH B n a m m .  37-a npoueaypa 

R s n H e r c R  ~ ~ I C T P O A  H oHa ncnonbsyerc~~. 

B Kayecme npHMepa npwseaeM onncaHne n c n o n b ~ o s a ~ n ~  H ~ ~ O X ~ H H H X  Btnne 

M ~ T O A O B  B nptlnomeHHn K 6 a c c e A ~ a ~  peK Ypana PI 3 ~ 6 ~  npoueaypa 

ncnonbsyer nporpamm, s a n n c a ~ ~ ~ e  B npnnome~tru A n H  nepcoHanbnm 

K O ~ ~ ~ P O B .  C ~ a ~ a n a  22-nemne cyrorlHble A a H H u e  3a nepwoa c 1956 

no 1976 c 58 Meremponorn=fecKnx c-ra~unR B BacceWHe Ypana M c 31 

cra~unw B 6acceR~e peKn 3ma 3annca~u B 22 -Anax no O A H O M ~  nnn 
Kamoro roaa 3an~cn.  K a w m  mr;m uMeer m Q s p  19??.ZIP. H a n p n ~ e p  

AaHHue sa 1955 roA c 58 +31 cra~unW sanucanar B mane 1955.ZIP. 3m 

@a;r;mar pacnonaramn B rnaBnoA AnpeKTopnn Kombmpa H a  axcxce D. 

3 a ~ e ~ ,  tsmu c o s a a ~ b ~  e a ~ n b ~ ,  conepaawe Bce HaeHmQsnKarnpu C T ~ H U M A  n 

IIOJIOXeHMR 3 AByX 6aCCeflHOB nOA XiMQsPaMM STNLIST-URA M 

STNLST-EMB. 6mtr m K m e  C03AaHbI H C X O n H b l e  BePCUW BCeH 6 a 3 ~  A a H H H X  

nnomHbDI ycpeaHeHnA c mMOpam URA01-PRV u EMB01-PRV n M a n H e  

H H m p M a u M O H H b I e  WAJlbl BSNNM <no O A H O M Y  H3 6aCceAHa p e K H  Ypan M M3 

6acceAna 3 ~ 6 -  AREA-URR, AREA-EMB, LENGTH-URA, LENGTH-EMB. 3-m 

ManeHbKwe mAnu onHcaHtr B K O M M ~ H T ~ P H H X  K nporpaMMaM B npnnoxe~u~x.  

npoqenypa B ~ p n n o x e ~ w w  A OVERNITE-BAT ncnonbsosanacb Ann pa6om c 

n p o r p a ~ ~ o A  REDUCE-BAT B npnnomeHnn B cHa=iana Ann Ypana H s a ~ e ~  B 
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I T ~ n n o x e ~ n n  K 3~6e. B c e  nporpamioe 0 6 e c n e ~ e ~ ~ e  naxoanrcs H a  nncKe D 

B AWPeKTOpHW PROGRAMS. 

REDUCE-BAT B npnnoxe~nn B ncnonbayercs nns nocrpoeHnn cpenHnx no 

nnomann M e r e o p o n o r n r i e c s c n x  nannm n o  rpynnaM o r n e n b n b t x  cranunfi 3a 

K a w b M  roa n c r o p n = i e c ~ o H  3anncn. 3ra npoqenypa ncnonb3yercs A n n  

pa6om c n p o r p a m m ,  K o T O p a r e  Mcnonb3ywrr M e r o A n K y ,  onncannylo panee 

B pasnenax 3 n 4, noBmpsn pa607-y nporpam nocneaosa-renbno 3a 

wamm ron.  OH^ na=innaercs c nocmoenus m A n a  "DATALIST", KOTOP~M 

OnHCklBaeT IUU+Pbl: m A n O B  B C e X  Ha6OpOB MeTeOpO.l'IOrHrIeCKnX AaHHHX. 

3 a m ~  nns Kamoro rona H c r o p n Y e c K o H  3anucn 3ra npouenypa sbl6npaer 

C y T o Y H t J e  A a H H t J e  AnSI BCeX CTaHUHfi,  O6%HBJIFIH 3TOT r O A  B -fine Pl 

ncnonb3ys nporparmy P R E P Y E A R - F O R ,  B npnnoxennn C. 3 a r e ~  a ra  

n p o r p a m  nposepner Bce oaanu MeTeopmornrIecKnx A a H H w  c u e n b m  

nposepwn o r i e B n A n m  omn6o~ n ncnonbayn nporpaMMy ERRCHTCK.Nl4 ,  B 

n p w n o x e ~ n n  D. 3 a ~ e ~  n o  nporpame PROVSNAL.Nl4  npeo6pa3yrorcs Bce 

MeTeoponornriecKne naHHkze B 6a3e C[aHHbD( mrIe=iHbix M3MePeHHSf, cM. 

npnnoxe~ne E. -nee npeo6pasyercs 6a3a nannmc roueqnmc M ~ M ~ P ~ H M U ,  

r a ~  YTO nocnenoeaTenbnm nocryn rauxe 06ecnerln~aercs B n o r M Y e c K o h  

nocnenosarenbnocm n o  nporparme REPACK. N 1 4 ,  n p ~ n o x e ~ n e  F. 

OK O n Y a T e n b H o ,  npouenypa REDUCE. BAT penau mpyecr 6a3y 

n p O C T p a H C T B e H H 0  OCpeAHeHHHX AaHHHX n o  6a3e AaHHHX TOYeYHHX 

n3MePeHna c n c n o n b 3 0 ~ a ~ n e ~  mcceHoBtD( BecoB, BbFincnseMbIX no M e p e  

H e m 5 x o n w M o c - r n  n ncnonb3yn n ~ 6 0  nporpaMMy DISAVURA. N 1 4  C a n s  

6accea~a Y p a n a >  m60 DISAVEMB. N 1 4  <nnx 6 a c c e H ~ a  8-a. 06e a m  

nporparmkd 6 m n  c03na~bi paHee n y T e M  w c n o n b 3 0 s a ~ n s  rnaBHoro nncmnra 

DISAVMET.SCR,  B npnnoxennn G, B npouecce pa6om nporparmkd 

P R D S A V H T . N l 4 ,  B llpnnoxe~nn H. 

B ra6nnue 1 nns 6accea~a peKu Y p a n  H Ta6nnue 2 nns 6 a c c e A n a  P e K n  

~ M B H  ~ J I n m c ~ ~ n p y e r c s  Hanw-ine A O C T ~ ~ H O H  nHmpmunn c 58 nnn 31 
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MeTeopoJIor HYeCKHX cra~uwr;r, K oroPaR BK n m a e r  c p e n H e c y T o q H r J e  

MaKCHManbHble  H MbfHHMaJTbH~e m M n e P a T Y P b l  M BenMYWHU OCaAKOB C 1955 

n o  1976 rr. &UHH z a n ~ c ~  B Tadnuqax 1 H 2 swncnenu a n R  K a w o r o  

roaa 3 a n ~ c w  n y r e M  a e n e H H n  w c n a  a H e H  O a K m Y e c K n  nocryn~bm aannw 

H a  KaXAOH CT'aHUHH H a  YMCJIO AHQI* B r O A Y  c ~ ~ 0 6 b l  nOJIVqZ.ITb BenMYHHy 

CT'aHUHH-JIeT A n R  K a W O A  C T ~ H I J U M )  M CYMMMPYH HX n 0  BCeM 58 HJlM 31 

C T ~ H U H ~ M ,  c o o r e e ~ c m e ~ ~ o .  Jler~o y s t r a e ~ b ,  Y 1955-59 rr. 

npeacrasn~mr nepnoa gonee H H ~ K M X  n n O T H O C T e A  3 a n ~ c ~  aria o 6 o ~ x  

6 a c c e H ~ o ~  H nocne 1959 06a 6 a c c e M H a  w M e m  6onee x m  M e H e e  

C7'adHnbHYlO C e T b  CTaHIJHh C B O ~ M O X H O ~  HCKnIOYeHP!e COC7'aBJIReT 1966 

ran>. n e p ~ o n u  1960-65 B 6 a C C e H H e  p e K H  Y p a n  H 1971-1976 B 6 a c c e H ~ e  

p e K w  B ~ 6 a  m K x e  npeacTasn~mr c o 6 o H  n e p H o a u  4yHKuHoHHPOBaHHR donee 

n n o T H o A  cem CWHUHH. B nepwoa c 1966 n o  1970 roa o6a 6 a c c e H H a  

WMenW 6 O n e e  HH3KYlO nJIOTHOCTb CeT3-f CTaHUWH n 0  CPaBHeHMD C TOAaMM A 0  

H nocne D m r o  nepwona. 
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@ECHO O F F  
REM OVERNITEBAT by TECII, 21 June 1990, TO run REDUCEBAT for both the Ural 
REM and the Embe river basins. 
REM 
S E T  D=D 
S E T  P = D  
SGT N=URAL 
CALL %P%:ROGRAMSEDUCE 
IF EXIST ERROR.INT GOT0 ERROR 
S E r  N=ExBE 
CALL %P%:ROGRAMSEDUCE 
IF EXIST ERROR.INT GOT0 ERROR 
GOT0 END 
:ERROR 
ECHO Error reported, OVERNITE job aborted! 
:END 



Appendix B 

OECHO O F F  
REX REDUCEBAT by TECII, 21 June 1990, TO construct areally-averaged daily 
REM data meteorological DATA from groups of individual station files, one group 
REX for each year. R u n s  programs ERRCHECK, PROVSNAL, REPACK, and DISAVxxx i n  
REM stages so t ha t  IF interrupted, NOT all is lost. Restart requires 
REM eliminating 19??.ZIP files already processed. 
REM 
%D%: 
CD N% 
IF EXIST ERROR.INT DEL ERROR.INT 
DIR 19??.ZIP I SORT > DATALIST 
:LOOP 

%P%:ROGRAMSREPYEAR 
DIR MR*.DAT 1 SORT > PROVSNAL.LIS 
%P%:ROGRAMS\ERRCHECK 
IF ERRORLEVEL 1 GOT0 ERROR 
%P%:ROGRAMSROVSNAL 
IF ERROIUSVEL 1 GCYI'O ERROR 
%P%:ROGRAMSEPACK 
IF ERRORLEVEL 1 GOTO ERROR 
%P%:ROGRAMSISAV%N% 
I F E X R O ~ I ~ E R R O R  
DEL *.DAT 
IF MlST DATALIST GOTO LOOP 

GOT0 END 
:ERROR 
ECHO Error reported, DATA reduction aborted! 
COPY BSNNM. ERROR.INT 
:END 



PROGRAM P m p a r e Y e a m D a t a  
IMPLICIT NOHE 
INTEGER I 
c H A R A m r l 2  L 
LOGICAL N o t h i n g L e f t  

OPER(UHZT = I, F ILE = 'DATALIST*, STATUS = 'OLD*) 
OPEH(UN1T = 2, FILE = 'DATALIST.NEWJ, STATUS = 'NEW*) 
D O l I = l , 5  

READ(1, 2) L 
WRITE(2,2) L 

2 FORMAT(AI2) 
I CONTINUE 

READ(1, 2)  L 
L(9:9) = '.* 
CALL SYSTEH(*PKUNZIP ' // L(1:4)) 
CALL SYSTEW(*RENAME *.* // L(3:V) // * r.DAT') 
N o t h i n g L e f  t = .TRUE. 

3 CO- 
READ(1, 2, END = 4 )  L 
WRITE(2,2) L 
N o t h i n g L e f  t = .FALSE. 
GOT0 3 

4cumnwE 
CLOSE (I) 
CLOSE (2) 
CALL SYSTEM('DEL DATALIST') 
CALL SPSTEX('FE34 DATALIST= DATALIST') 
IF (Noth ingLef t )  CALL SYSTEM('DEL DATALIST*) 
END 



Appendix D 

Updated by TEC I1 28sep88, 26oct88 (for PC) 

This program is for  use in procedure F0RECAST.BAT. I t  checks all 
provisional met. files f o r  obvious errors. Messages a re  printed 
as errors a re  found. All data  is tested and, at  the end, i f  any er rors  
have been found, the procedure terminates w i t h  an error condition 

This program reads the  file: BSMM. and updates i t ;  all forecast 
programs do the same w i t h  the exception of optional modules. 
T h i s  file is not to be disturbed by the  user as it exists only fo r  
the purpose of each program Keeping tram of w h a t  other programs have 
been run  as well  as to  reference specific basin information. 
I t  is a formatted direct  access file w i t h  13-byte records (the last two 
bytes of each record are a carriage return & line feed) and its 
contents are as follows: 

1st record: (FORMAT: All )  

Name - basin name, ' l e f t  adjusted, i n  all upper case. 

2nd record: (FORMAT: 213, A4, iX)  

# # swi t ch  
I I I I  
I I  I  I  laKe precipitation computation switch: 
I I - A S P  => estimate over-the-lake precipitation w i t h  
I I  land depths 
I I  %AKEF => estimate over-the-lake precipitation directly 
I  I  from nearby gages (subbasin file) 
I I  program designator number; each program has its own and 
I  places it in BSNNM. so programs can checK for proper 
I  sequence 
I number of subbasins in basin 

The re- records are filled in during a forecast se&ion and are 
rewritten by the programs only. They have no meaning after the session 
is over. Each record is a date (day, month, year) i n  the format: 
213, 15. 

3rd through 9th records: (FORMAT: 213, 15) 

3rd recorn base date (see PROVSNALNIQ and REPACK.BI4) 
4 th  record: provisional data end date 
5th record: forecast end date 
6th record: plot start date 
7th record: date of earliest new data since WATOUT.HI4 last r u n  
8th record: date of earliest new data since LUMPSTOR.BI4 last r u n  
9th record: date of earliest new data since CMOFPOSR.NI4 last run 

This program reads the list of files to  checK as PROVSNAL.LIS; this 
;contains the  full file specification of each fi le to  be opened and read 
by this program. Each record of PROVSNALLIS should contain one f i le  
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c specification (filename) left-adjusted in the record, not to  exceed 80 
c bytes. 
C 

G 

C THIS PROGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AND INTEGER 
c CONSTANTS! SELECT THE 'p SWITCH ON THE LAHEY FORTRAN COMPILER! 
C 

IMPLICIT REAL (A - H, J - Z) 
IMF'LICIT INTEGER (I) 

REAL Lat, L o n g  
INTEGER -1 Tmin, M P  
CHARACTERr80 M$, Namedr80, File-Idrl3, Sta-ID-Norib, L a k e r l O  
CHARACTERr9 Over-The-LakW, CrLfG!, Bnfw3 
COHMON/LalcNam/Bn$ 

C r L f  = CHAR(l3) // CHAR(1O) 
OPEN(UN1T = 1, F I L E  = 'BSHNM.', STATUS = 'OLD', 

+ ACCESS = 'DIRECT', RECL = 13, FORM = 'FORMATTED') 
READ(1, FMT = 1000, REC = 1) L a k e  

1000 FOFWAT(AI0) 
Bn$ = Lake(l:3) 
READ(1, FMT = 2000, RE0 = 2) iNSB, iD, Over-The-Lalte 

2000 FORMAT(213, A4,  iX, A2) 
READ(1, FMT = 3000, REC = 3) iDc,  iMc, i Y c  

3000 FORMAT(213, 15) 
CLOSE (1) 
CALL Sort  ! Read in and sort the HASTER station list 
CALL DateSequenceUDc,  iMc, i Y  c, i L a s t - D a  t e )  
i N o F i l e s  = 0 
i E r r - T o t a l  = 0 
OPEN(UN1T = I, FILE = 'PROVSNAL,LISJ, STATUS = 'OLDJ, ERR = 334)  

222 READ(1, 1002, END = 999) Name$ 
1002 FORMAT(A80) 

I = i S t r L e n ( N a m e $ )  
IF ( I  .EQ. 0 ,OR. NameS(1:l) .HE. 'Ma) GOT0 222 1 skip 
Name$(9:9) = '.' 
Fi le- ID = Name$(1:12) 
IF (File-ID .EQ. 'MOOOOOOO.PRV') GOT0 222 I skip 
i E r r  = 0 
OPEN(UHIT = 2, FILE = Name$, STATUS = 'OLD') 
i N o F i l e s  = i N o F i l e s  + 1 
READ(2, 1002) M$ 
I = i S t r L e n ( M $ )  
CALL Header-Format-ChecR(1, M$, Flle-ID, i E r r )  
READ(M$(l:28), 1004, ERR = 20) Sta-ID-No, L a t ,  L o n g  

1004 FORMAT(IX, A7, 2F10.0) 
2 0  CALL Station-Che~k(Sta_ID~No, File-ID, i E r r )  

CALL Lat-Long-Checlt(Lake, Lat, Long, File-ID, i E r r )  
CALL Lat-Long-Compare(Lat, Long, File-ID, i N o F i l e s ,  i E r r )  
CALL LatLong-ChK(Lat, Long, File-ID, Sta-ID-No, i E r r )  

i L i n e  = I 
ill i L i n e  = i L i n e  + 1 

READ(2, 1002,  END = 99) M$ 
-27- 



I = i S t r L e n ( M $ )  
CALL Data-Format-ChecK(1, M$, i L i n e ,  File-ID, i E r r ,  D a t e - E r r )  
READ(M$(1:23), 1006, ERR = 3 0 )  iD ,  iM, iY,  T m a x ,  T m i n ,  Precip 

1006 FORMAT(213, 15, 314) 
C 
c If there are no problems w i t h  the format of the date, c h e c K  the date. 
C 

30 IF (1Date -Er r  .EQ. 0 )  CALL Da te -Check( iD ,  lM, iY ,  iYc ,  i L a s t - D a t e ,  
+ i L i n e ,  File-ID, i E r r )  
IF (File_ID(I:2) .EQ. 'M08) THEN 

CALL US-Data-ChecK(Tmax, T m i n ,  Precip, i L i n e ,  File-ID, i E r r )  
ELSE 

CALL Can-Data-ChecK(Tmax, T m i n ,  Precip, i L i n e ,  Flle-ID, i E r r )  
ENDIF 
GOT0 111 

99 CLOSE (2) 
i E r r - T o t a l  = i E r r - T o t a l  + i E r r  
PRINT 1008, File-ID, i E r r  

1008 FORMAT(IX, 'File ', A13, ' hasJ, 16, * errors.', /) 
GOT0 222 

999 CLOSE (1) 
IF ( i E r r - T o t a l  .EQ. 0 )  GOT0 333 

998 OPEN(UN1T = 1, F I L E  = 'BSNNM.', STATUS = 'OLD', ACCESS = 
+ 'DIRECT', RECL = 13, FORM = 'FORMATTED') 

WRITE(1, FMT = 2000, REC = 2) iNSB, 0, Over-The-LaKe, C r L f  
CLOSE (1) 
CALL EXIT(1) 

334 WRITE(6, 1501) 
1501 F O W T ( I X ,  'PROVSNALLIS m u s t  be present for  p r o c e s s i n g  by', 

+ * ERRCHECK.') 
GOT0 998 

333 OPEN(UN1T = 1, F I L E  = 'BSNNM.', STATUS = 'OLD', ACCESS 
+ = 'DIRECT', RECL = 13, FORM = 'FORMATTED') 

C 

c "1" = designator f o r  this p r o g r a m .  
C 

WRITE(1, FBT = 2000, REC = 2) iNSB, 1, Over-The-LaKe, C r L f  
CLOSE (I) 
END 

SUBROUTINE heade r - fo rma t -checK( i ,  mb, file-id, i e r r )  
C 

c ThU routlne~checks that the provisional met. file header has 
c the proper line length and that there are entries fo r  station 
c identification number, latitude, and longitude. 
C 

IMPLICIT REAL (a -h ,  j-z) 
IMPLICIT INTEGER ( i )  
CHARACTER*(*) m$, f ile-idwi3 

IF(i .GE. 28 )  GOT0 10 !header must be a t  least 28 spaces t o  
P R I N T  1001, f ile-id laccomodate iX,A7,2FiO.O format .  

1001 FOR,MAT(lx, 'File ', a13, ' has a header of insufficient leng th . ' )  
ierr  = ierr + I 
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10 IF(mt(1: i)  .EQ. ' ') GOT0 11 
PRINT 1002, file-id 

1002 FORMAT(lx, 'File ', a13, ' has an incorrectly formatted h e a d e r . ' )  
ierr = ierr  + 1 

11 IF(mS(2:8) .NE. ' ') GOT0 12 
PRINT 1003, file-id 

1003 FORMATUX, 'File ', a13, ' has no s ta t ion identification n u m b e r . ' )  
ierr  = ierr  + 1 

12 IF(mS(9:la) .NE. * ') GOT0 13 
PRINT 1004, file-id 

1004 FORMATUX, 'File ', ai3, ' has no l a t i t u d e . ' )  
i e r r  = ierr  + 1 

13 IF(m$(l9:28) .NE. ' ') GOT0 14 
PRINT 1005, file-id 

1005 FORMAT(lx, 'File ', a13, ' has no l o n g i t u d e . ' )  
ierr  = ierr  + 1 

14 ibad = 0 
DO 2 0  iK=2 ,8  
ii = ICHAR(m$(ik:iK)) 
I F ( i i  .GE. 48 .AND. ii .LE. 57) GOT0 20 
IF(ii .GE. 65 .AND. ii .LE. 9 0 )  GOT0 20 
ibad = ibad + 1 

20 corn 
IF(ibad .EQ. 0 )  GOT0 15 
PRINT 1006, file-id 

1006 FORMAT(lx, 'File ', a13, ' has an invalid station identificationJ, 
+ * number . ' )  
i e r r  = ierr  + 1 

15 ibad = 0 
DO 21 iK=9,18 
ii = ICHAR(m$(iK:iK)) 
I F ( i i  .GE. 48 .AND. ii .LE. 57 )  GOT0 21 
IF(ii .EQ. 32 .OR. ii ,EQ. 4 3 )  GOT0 21 
I F ( i i  .EQ. 45 .OR. il .EQ. 4 6 )  GOT0 21 
ibad = ibad + 1 

21 c o r n  
I F ( i b a d  .EQ. 0 )  GOT0 16 
PRINT 1007, file-id 

1007 FORMAT(lx, 'File ', ai3, ' has an invalid l a t i t u d e . ' )  
i e r r  = ierr  + 1 

16 ibad = 0 
DO 22 1K=19,28 
ii = ICHAR(mS(1K:iK)) 
I F ( i i  .GE. 48 .AND. ii .LE. 57 )  GOT0 22 
I F ( i 1  .EQ. 32 .OR. ii .EQ. 4 3 )  GOT0 22 
I F ( i i  .EQ. 45 .OR. il .EQ. 4 6 )  GOT0 22 
ibad = ibad + 1 

22 Co-UE 
IF(lbad .EQ. 0) GOT0 17 
PRINT 1008, file-id 

1008 FORMAT(lx, 'File ', ai3, ' has an invalid long i tude . ' )  
ierr = ierr  + 1 

17 RETURN 
END 



SUBROUTINE station-check(sta-id-no, file-id, ierr) 
C 

c Ttlis routine checKs that the  met. station fi le name is 
c consistent w i t h  the station i d  contained in the  file. 
c Each station must also be comprised of exactly seven 
c alphanumeric symbols, no spaces. 
C 

IMPLICIT REAL (a-h,J-z) 
IMPLICIT INTEGER (1) 
CHARACTERwl5 sta-id-no, f ile-idwl3 

ibad = 0 
DO 10 ik=1,7 
ii = ICHAR(sta-id-no(ik:iK)) 
IF(ii .GE. 48 .AND. ii .LE. 57) GOT0 10 
IF(ii .GE. 65 .AND. ii .LE. 90) GOT0 10 
ibad = ibad + 1 

10 aONTINUE 
IF(ibad .EQ. 0) GOT0 20 
PRINT 1000, file-id 

1000 FORMAT(lx,.'File *, a13, has an improperly formatted header orJ, 
+ ' an improper station name.') 
ierr  = ierr  + I 

20 IF(fi1e-id(1:E) .NE. 'MO') GOT0 30 
IF(sta-id-no(1:l) .EQ. '0') RETURN 
PRINT 1001, file-id 

1001 FORMAT(lx, 'File ', a13, has a s tat ion i d  inconsistent ' w i t h ' ,  
+ ' being a U.S. station.') 
i e r r  = ierr  + 1 
RETURN 

30 IF (File_ID(1:2) .EQ. 'MRJ) GOT0 40 
IF(sta-id-no(1:l) .EQ. '6' .OR. sta-id-no(1:l) .EQ. '7') RETURN 
PRINT 1002, file-id 

1002 FORMAT(lx, 'File ', a13, ' has a station i d  inconsistent w i t h J ,  
+ ' being a Canadian station.') 
ierr  = ierr  + 1 
RETURN 

40 IF (Sta-ID-No(i:i) .EQ. 'R') RETURN 
PRINT 1003, File-ID 

1003 FORMAT(IX, 'File ', A13, ' has a s tat ion i d  inconsistent w i t h J ,  
& ' being a Russian station.') 
ie r r  = ierr  + 1 
RETURN 
END 

SUBROUTINE lat-long-check(lake, lat, long, f ile-id, i e r r )  
C 

c This routine check3 that the latitude and longitude of a station 
c is w i t h i n  reasonable l i m i t s  f o r  t h e  specific l a K e  application. 
C 

IMPLICIT REAL (a-h,J-z) 
IMPLICIT INTEaER (1) 
CHARACTER*I3 f ile-id, lakeif10 



DIMENSION lat-north(ino-lakes), lat-south(ino-lakes) 
DIMENSION long-east(ino-lakes), long-west(1no-lakes) 

C 
c SUP MIC HUR STC ERI ONT CHA 
c URA EMB 
C 

DATA lat-north/ 51.0, 47.0, 48.0, 44.0, 44.4, 45.5, 45.2, 
8 55.5, 51.0/ 

DATA lat-south/ 45.7, 41.2, 42.0, 41.9, 40.2, 41.7, 43.0, 
& 45.0, 45.0/ 

DATA long-east/-79.8,-83.7,-78.4,-60.4,-78,0,-74.5,-72.0, 
8 61.0, 60.0/ 

DATA long~west/-93.5,-90.0,-85.5,-83.8,-65.5,-80.3,-74.5, 
8 48.0, 51.0/ 

i = o  
IF(1ake .EQ. 'SUPERIOR *) i = 1 
IF(1ake .EQ. 'MICHIGAN ') i = 2 
IF(1ake .EQ. 'HURON *) i = 3 
IF(1ake .EQ. 'STCLAIR ') i = 4 
IF(1ake .EQ. 'ERIE ' ) i = 5  
IF(1ake .EQ. 'ONTARIO ') 1 = 6 
IF(1ake .EQ. 'CHAMPLAIN ') i = 7 
IF(1aRe .EQ. 'URAL ' ) 1 = 8  
IF(1ake .EQ. 'EMBE ' ) i = 9  
IF(1 .NE. 0) GOT0 10 
PRINT 1000 

1000 FORMAT(lx, 'Bad lake name in procedure-created file.') 
i e r r  = ierr + 1 
RETURN 

10 IF(i .LE. ino-lakes) GOT0 20 
PRINT 1001 

1OOi FORHAT(Ix, 'Under-dimensioned array in subroutine lat-long-check', 
+ ' in  program ERRCHECK.FOR......too many lake basins.') 
i e r r  = i e r r  + 1 
RETURN 

20 IF(1at .LE. lat-north(i) .AND. la t  .GE. lat-south(i)) GOTO 30 
PRINT 1002, file-id 

1002 FORMAT(lx, 'File ', a13, has a latitude out of range o r  anJ, 
+ improperly formatted header.') 
i e r r  = i e r r  + I 

30 IF(1ong .LE. long-east(i) .AND. long .GE. long-west(i)) RETURN 
PRINT 1003, file-id 

1003 FORMAT(lx, 'File ', a13, ' has a longitude out of range o r  anJ, 
+ improperly formatted header.') 
i e r r  = i e r r  + 1 
RETURN 
END 

SUBROUTINE lat-long-compare(lat, long, f ile-id, inof i les, i e r r )  
C 

c Th i s  routine checks that no stations have identical latitudes 
c o r  loruitudes. If any do, the  user must choose only a single 
c station with those coordinates. 
C 
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IMPLICIT INTEGER (a-p,r-z) 
IMPLICIT REAL (q) 
REAL lat ,  long 
CHARACTERrl3, f ile-id, f ile-array 

PARAMETER (max-nof iles = 250) 

DIMENSION f ile-array(max-nof iles), qlat-array(max-nof iles), 
+ qlong-array(max-nof iles) 

qlat-array(inof iles) = l a t  
qlong-array(inof iles) = long 
f ile-array(in0f iles) = f ile-id 
inum = inofiles - 1 
DO 10 i = 1,inum 
IF(1at .EQ. qlat-array(i) .AND. long .EQ. qlong-array(i)) THEN 

PRINT 1000, f i l e i d ,  f ile-array(i) 
i e r r  = i e r r  + 1 

ENDIF 
10 CONTINUE 

1000 FORMAT(lx, 'File ', a13, ' has t h e  same lat i tude and longitude', 
+ " as f i l e  ', a13, '.') 

RETURN 1 

END 

SUBROUTINE d a t a f  ormat-check(i, m$, iline, f ile-id, i e r r ,  
+ idate-err) 

C 

c Th i s  routine checks that a line of data is the proper length 
c and that there are entries for each date and each type of data. 
C 

IMPLICIT REAL (a-h, j-2) 

IMPLICIT INTEGER (i) 
CHARACTER*(*) m$, f ile-ids13 

idate-err=O 
IF(i .GE. 23) GOT0 10 !data lines are  a t  least 23 spaces f o r  
PRINT 1001, file-id, i l ine !the 213, 15, 314 format plus comments. 

1001 FORMAT(lx, 'File ', ai3, ' has line number', 16, ' of improperJ, 
+ ' length.') 
idate-err=idate-err+i 
i e r r  = i e r r  + 1 

10 IF(m$(l:l) .EQ. " .AND. m$(4:4) .EQ. ' ' .AND. 
+ m$(7:7) .EQ. ' ') GOT0 11 
PRINT 1002, f i l e i d ,  i l ine 

1002 FORMAT(lx, 'File ', a13, ' has line numberJ, 16, 
+ ' improperly formatted.') 
idate-err=idate-err+i 
i e r r  = ierr  + 1 

11 IF(m$(2:3) .NE. ' ') GOT0 12 
PRINT 1003, file-id, i l ine 

1003 FORMAT(lx, 'File ', a13, ' has no day fo r  line numberJ, i6, '.') 
idate - err=idate-err+i 
ier r  = ierr  + 1 

12 IF(m$(5:6) .NE. ' '1 GOT0 13 
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PRINT 1004, file-id, i l ine 
1004 FORMAT(lx, 'File ', a13, ' has no month f o r  line number', 16, '.') 

idate-err=idate-err+i 
i e r r  = i e r r  + 1 

13 IF(m$(8:11) .NE. ' ') G O T 0  14 
PRINT 1005, file-id, iline 

1005 FORMAT(lx, 'File ', a13, ' has no year f o r  line numberJ, 16, ',') 
idate-err=idate-err+i 
i e r r  = i e r r  + 1 

14 IF(m$(l2:15) .NE, ' ') G O T 0  15 
PRINT 1006, f i l e i d ,  iline 

1006 FORMAT(lx, 'File ', a13, ' has no maximum temperature for  line', 
+ ' number', i6, '.') 
i e r r  = i e r r  + 1 

15 IF(m$(16:19) .NE. ') GOT0 16 
PRINT 1007, file-id, i l ine 

1007 FORMAT(lx, 'File ', ai3, ' has no minimum temperature fo r  lineJ, 
+ number*, 16, '.') 
i e r r  = i e r r  + 1 

16 IF(m$(20:23) .NE. ' ') GOT0 21 
PRINT 1008, file-id, i l ine 

1008 FORMAT(lx, 'File ', ai3, ' has no precipitation f o r  line number', 
+ i6, '.') 
i e r r  = i e r r  + 1 

21 ibad = 0 
DO 22 ik=1,23 
ii = ICHAR(m$(ik:iK)) 
IF(ii .GE. 48 .AND. 11 .LE. 57) GOT0 22 
IF(ii .EQ. 32 .OR. ii .EQ. 43 .OR. ii .EQ. 45) GOT0 22 
ibad = ibad + 1 

22 CONrnUE 
IF(ibad .EQ. 0) RETURN 
PRINT 1013, f i l e i d ,  i l ine 

1013 FORMAT(lx, 'File ', a13, ' has invalid values i n  line number', 
+ i6, '.') 
idate-err=idate-err+i 
i e r r  = i e r r  + 1 
RETURN 
END 

SUBROUTINE date-check(id, i m ,  iy,  iyc, ilast-date, iline, 
+ f i l e i d ,  i e r r )  

C 

c This routine checks tha t  the date given is a valid date and tha t  
c it is within a reasonable time period (after the  last year of the  
c climatological data and before some fu tu re  date). 
C 

IMPLICIT REAL (a-h, j-2) 
IMPLICIT INTEGER (i) 
CHARACTERrl3 f ile-id 
DIMENSION indim(12) 
DATA indim/31,28,31,30,31,30,31,31,30,31,30,31/ 

CALL DateSequence(id, i m ,  iy, idate) 
IF(idate .GE. ilast-date) GOT0 10 
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PRINT 1000, f i l e i d ,  iline 
1000 FORMAT(lx, 'File ', a13, ' has a date t h a t  is not a f t e r  t he  endJ, 

+ ' of t h e  climatological data  fo r  lineJ, i6, '.') 
i e r r  = i e r r  + 1 

10 indim(2) = 28 
IF(iy .LT. iyc .OR. i y  .GT. 1989) GOT0 20 
IF(im .LT. 1 .OR. i m  .GT. 12) GOT0 20 
IF(iy/4w4 .EQ. iy) indim(2) = 29 
IF(id .LT. 1 .OR. id .GT. indim(im)) GOT0  20 
CALL SequenceDate(ixd, i x m ,  ixy, idate) 
IF(ixd .NE. i d  .OR. i x m  .NE. i m  .OR. ixy .NE. iy) GOT0 20 
RETURN 

20 PRINT 1001, file-id, i l ine 
1001 FORMAT(lx, 'File ', a13, ' has an invalid date fo r  line numberJ, 

+ i6, '.') 
i e r r  = i e r r  + 1 
RETURN 
END 

SUBROUTINE US-data-checlc(tmax, tmin, precip, iline, file-id, ierr) 
C 

c This mutine checks that maximum and minimum air temperatures 
c and precipitation are approximately reasonable for U.S. stations. 
c Temperatures are assumed t o  be degrees Fahrenheit and precipitation 
c is assumed t o  be hundredths of inches. 
C 
C 

IMPLICIT REAL (a-h, j-Z) 
IMPLICIT INTEGER (i) 
INTEGER tmax, t m i n ,  precip 
CHARACTERrl3 f ile-id 

IF(tmax .LT. -900) GOT0 10 
IF(tmax .LE. 110) GOT0 11 
PRINT 1001, file-id, i l ine 
i e r r  = i e r r  + 1 

11 IF(tmax .GE. -60) G O T 0  10 
PRINT 1002, f i l e i d ,  iline 
i e r r  = i e r r  + 1 

10 IF(tmin .LT. -900) GOT0 20 
IF(tmin .LE. 110) GOT0 21 
PRINT 1003, file-id, i l ine 
i e r r  = i e r r  + 1 

21 IF(tmin .GE. -60) GOT0 20 
PRINT 1004, file-id, i l ine 
i e r r  = i e r r  + 1 

20 IF(tmax .LT. -900 .OR. tmin .LT. -900) GOT0 30 
IF(tmin .LE. tmax) GOT0 30 
PRINT 1005, file-id, iline 
i e r r  = ierr + 1 

30 IF(precip .GE. 0) GOT0 31 
IF(precip .LT. -900) RETURN 
PRINT 1006, file-id, i l ine 
i e r r  = i e r r  + 1 
RETURN 
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31 IF(precip .LE, 1000) RETURN 
PRINT 1007, f i l e i d ,  i l ine 
i e r r  = ierr + 1 
RETURN 

1001 FORMAT(lx, 'File ', a13, ' has  maximum temperature > 110 F', 
+ ' degrees fo r  line number', i6, '.') 

1002 FORMAT(lx, 'File ', a13, ' has maximum temperature < -60 F', 
+ ' degrees fo r  line numberJ, i6, '.') 

1003 FORMAT(lx, 'File ', a13, ' has minimum temperature > 110 Fa, 
+ ' degrees fo r  line number', 16, '.') 

1004 FORMAT(lx, 'File ', a13, ' has minimum temperature < -60 F', 
+ ' degrees fo r  line number', i6, '.') 

1005 FORMATUX, 'File ', a13, ' has minimum temperature exceedJ, 
+ ' maximum temperature for  line number', 16, '.') 

1006 FORMAT(lx, 'File ', a13, ' has  negative precipitation t h a t  isJ, 
+ ' not missing data for  line number', 16, '.') 

1007 FORHAT(lXl 'File ', a13, ' has precipitation > 10 inches for', 
+ ' line number', i6, '.') 

END 

SUBROUTINE Can-data-check(tmax, tmin, precip, iline, f i le id , ie r r )  

This routine checks that maximum and minimum air temperatures 
and precipitation are approximately reasonable for Canadian 
stations. Temperatures are  assumed t o  be tenths of degrees 
Celcius and precipitation is assumed t o  be tenths of millimeters. 

NOTE: This routine is also used for the Russian data set since that 
data set uses the  same (metric) units. 

IMPLICIT REAL (a-h, j-Z) 
IMPLICIT INTEGER (i) 
INTEGER tmax, tmin, precip 
CHARACTERrl3 f ile-id 

IF(tmax .LT. -900) GOT0 10 
IF(tmax .LE. 500) GOT0 11 
PRINT 1001, f i l e i d ,  iline 
i e r r  = i e r r  + 1 

11 IF(tmax .GE. -530) GOT0 10 
PRINT 1002, file-id, iline 
i e r r  = i e r r  + 1 

10 IF(tmin .LT. -900) GOT0 20 
IF(tmin .LE. 430) GOT0 21 
PRINT 1003, f i l e i d ,  iline 
i e r r  = i e r r  + 1 

21 IF(tmin .GE. -530) GOT0 20 
PRINT 1004, file-id, iline 
i e r r  = i e r r  + 1 

20 IF(tmax .LT. -900 .OR. tmin .LT. -900) GOT0 30 
IF(tmin .LE. tmax) GOT0 30 
PRINT 1005, file-id, iline 
i e r r  = ierr + 1 

30 IF(precip .GE. 0) GOT0 31 
IF(precip .LT. -900) RETURN 
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PRINT 1006, f i l e i d ,  i l ine 
i e r r  = i e r r  + 1 
RETURN 

31 IF(precip .LE. 2540) RETURN 
PRINT 1007, file-id, i l ine 
i e r r  = . i e r r  + 1 
RETURN 

1001 FORMAT(lx, 'File ', a13, ' has maximum temperature > 43 C', 
+ ' degrees f o r  line numberJ, i6, '.') 

1002 FORMAT(lx, 'File ', ai3, ' has maximum temperature < -53 C', 
+ ' degrees f o r  line number', 16, '.') 

1003 FORMAT(lx, 'File ', a13, ' has  minimum temperature > 43 C', 
+ ' degrees f o r  line number', .i6, '.') 

1004 FORMAT(lx, 'File ', ai3, ' has minimum temperature < -53 C', 
+ ' degrees f o r  line number', 16, '.I) 

1005 FORMAT(lx, 'File ', ai3, ' has minimum temperature exceed', 
+ ' maximum temperature for  line number', i6, '.') 

1006 FORMAT(~X, 'File ', a13, ' has negative precipitation t h a t  is', 
+ ' not missing da ta  f o r  l ine number', i6, '.') 

1007 FORMAT(lx, 'File ', a13, ' has precipitation > 25.4 centimeters', 
+ ' f o r  line number', i6, I.') 

END 
J 

INTEGER FUNCTION istrlen(symbol) 
IMPLICIT INTEGER (a - z) 
CHARACTER*(*) symbol 
i = LEN(symbo1) 

1 IF(i .EQ. 0) GOT0 2, 
IF(symbol(i:i) .NE. ' ') GOT0 2 
i = i - 1  
GOT0 1 

2 i s t r len  = i 
RETURN 
END 

SUBROUTINE DateSequencWay, Month, Year, SequenceNumber) 
C 
c This routine computes the number of the  date, with days numbered 
c sequentially from -32768, corresponding t o  12 June 1898, through 32767, 
c corresponding t o  15 November 2077. A l l  variables, constants, and 
c ari thmetic a r e  16-bit integer only. 
C 

IMPLICIT NONE 
INTEGERw2 Day, Month, Year, SequenceNumber 
IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND. Month .LT. 3)) THEN 

CALL DS(Day, Month, Year, SequenceNumber, 1896) 
SequenceNumber = SequenceNumber - 835 
SequenceNumber = SequenceNumber - 32767 
RETURN 

ENDIF 
IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN 

CALL DS(Day, Month, Year, SequenceNumber, 1900) 
SequenceNumber = SesUenceNumber - 32142 
RETURN 

ENDIF 
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CALL DS(Day, Month, Year, SequenceNumber, 1988) 
RETURN 
END 

SUBROUTINE DS@ay, Month, Year, SequenceNurnber,BaseYear) 
C 
c This routine computes t h e  number of the  date, with days numbered 
c sequentially from 1 (corresponding t o  t h e  base date). The base 
c date must be 1 March 1900 o r  1 March on any LEAP YEAR not 
c greater than  2010. Dates must be between the  base da te  and t h e  
c base date  plus 32766. [I. e., t h e  logic is correct only fo r  
c dates post-1900 and pre-2100 since 1900 and 2100 a r e  not leap 
c years but 2000 is. Thus, tes ts  f o r  non-leap years on century 
c boundaries except those divisible by 400 which a r e  leap years, 
c a r e  avoided.] This rout ine is set  up t o  use only 2-byte integer 
c variables and t o  avoid intermediate use of reals  i n  t h e  
c evaluation of expressions. See D r .  Dobb's Journal 80:66-70. 
C 

IMPLICIT NONE 
INTEGER*2 Day, Month, Year, SequenceNumber, BaseYear 
SequenceNumber = Year - BaseYear - 1 + (Month + 9) / 12 
SequenceNumber = 365 r SequenceNumber + SequenceNumber / 4 

+ + (153 r MOD(Month + 9, 12) + 2) / 5 + Day 
RETURN 
END 

SUBRO- SequenceDate(Day, Month, Year, SequenceNumber) 
C 

c This routine computes the  date of the  number, with days numbered 
c sequentially from -32768, corresponding t o  12 June  1898, through 32767, 
c corresponding t o  15 November 2077. A l l  variables, constants, and - 
c ar i thmetic  a r e  16-bit integer only. 
C 

IMPLICIT NONE 
INTEGERr2 Day, Month, Year, SequenceNumber, Intermediate 
IF (SequenceNumber .LT. -32141) THEN 

Intermediate = SequenceNumber + 32767 
Intermediate = Intermediate + 835 
CALL SD(Day, Month, Year, Intermediate, 1896) 
RETURN 

ENDIF 
IF (SequenceNumber .LE. 0) THEN 

Intermediate = SequenceNumber + 32142 
CALL SD(Day, Month, Y e a r ,  Intermediate, 1900) 
RETURN 

ENDIF 
CALL Sway,  Month, Year, SequenceNumber, 1988) 
RETURN 
END 

SUBROUTINE Sway,  Month, Year, SequenceNumber,Ba.seYear) 
C 

c This routine computes the  date of the  number, with days numbered 
c sequentially from 1 (corresponding t o  t h e  base date). The base da te  must 
c be 1 March 1900 o r  1 March on any LEAP YEAR not greater than 2010. Dates 
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c must be between the base da te  and t h e  base date plus 32766. [I. e., t h e  
c logic is correct only f o r  dates post-1900 and pre-2100 since 1900 and 
c 2100 a re  not leap years b u t  2000 is. Thus, tes ts  f o r  non-leap years  on 
c century boundaries except those divisible by 400 which a r e  leap years, 
c a r e  avoided.] This rout ine is se t  up t o  use only 2-byte integer 
c variables and t o  avoid intermediate use of reals i n  t h e  evaluation of 
c expressions. See D r .  Dobb's Journal 80:66-70. 
C 

IMPLICIT NONE 
INTEGERif2 Day, Month, Year, SequenceNumber, BaseYear 
Year = (SequenceNumber - 1 - SequenceNumber / 1461) / 365 
Day = SequenceNumber - 365 * Year - Year / 4 
Month = MOD ((5 * Day - 3) / 153 + 2, 12) + I 
Year = Year + BaseYear + 1 - (Month + 9) / 12 
Day = Day - (153 * MOD (Month + 9, 12) + 2) / 5 
RETURN 
END 

SUBROUTINE latlong~chk(lat,long,filefd,sta~id~no,ierr) 
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C THIS SUBROUTINE WILL CHECK THE LATITUDE AND LONGITUDE OF A STATION 
C WITH A MAS- LIST. IF THE LOCATION OF THE STATION IS DIFFERENT, THEN 
C A WARNING WILL BE PRINTED OUT AND THE FILE WILL BE CORRECTED. 
C 
C WRITTEN BY Clifford McCardell on November 14, 1988 
c fo r  the  forecast package and the  evaporation forecast package 
C 
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IMPLICIT none 
INTEGER MaxStations 
PARAMETER (MaxStations = 250) 
COMMON /blockname/nostations,stations,latlon 
REAL lat,long 
REAL latlon(MaxStations,2) 
INTEGER ierr,INDEX,nostations,oldindex,temp, Flag, Maximum 
CHARACTERs13 f ile-id,line*80,sta-id-no*i5 
CHARACTERr7 stations(MaxStations) 

C 

c ilat= jnint(latr1000.0) !make su re  it r e t u r n s  
c ilong= jnint(long~i000.0) !an integerr4 value 
c print*,ilat,ilong 
C 

c do binary search of a r r a y  fo r  station number 
c index=nint(nostations/2.0) 

INDEX = 1 
oldindex=nostations 
Flag = 0 
Maximum = LOG(NoStations r 1.) / LOG(2) + 2 

10 CONTINUE 
IF (stations(INDEX).eq.staid-no(C7)) GOT0 30 
Flag = Flag + 1 
IF (Flag .GE. Maximum) THEN 

PRINT*,'Station '//sta-id_no(1:7)//' is not i n  MASTER LISTJ 
i e r r= ie r r+ i  
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RETURN 
ENDIF 
IF (stations(INDEX).gt.sta-iddno(1:7)) THEN 

temp=INDEX 
INDEX=INDEX-NINT(ABS(1NDEX-oldindex)*1./2.0 + 0.1) 
oldindex=temp 

ELSE 
temp=INDEX 
INDEX=INDEX+NINT(ABS(INDEX-oldindex)*1./2.0 + 0.1) 
oldindex=temp 

ENDIF 
IF (index.le.0) INDEX=i 
IF (index.gt.nostations) INDEX=nostations 
GOT0  10 

30 CONTINUE 
IF ((latlon(INDEX,i).eq.lat).AND. 

+ (latlon(INDEX12).eq.long)) RETURN !FILE IS OK 
PRINTrlJFile '//file-id//' has e r r o r  i n  station location, itJ, 

+ ' does not match the  MASTER LIST.' 
PRINT*, '***'//file-id//' has been changed t o  match the  MASTERJ, 

+ ' LIST.***' 
OPEN(UNIT=3,FILE='$$DUMMY $~lSTATUS=Jne~J,CARRIAGECONTROL=Jlist ', 

+ ERR=49) 
c read(2,*,err=49) 

WRITE(3,lOOO) sta~id~no,latlon(INDEX,i),latlon(INDEX,2) 
40 READ(2,100i,END=50) l ine 

WRITE(3,lOOl) line 
GOT0 40 

1000 FORMAT(lx,a7, 2f 10.3) 
1001 FORMAT(a80) 
50 CLOSE (2, STATUS = 'DELETE') 

CLOSE(3) 
CALL SYSTEM('RENAME $$DUMMY$ ' // File-ID) 
OPEN(UNIT=2,FILE=f i1ed,STATUS='o1d',CARR1AGEC0NTR0L='1ist') 
READ(2,r) 
RETURN 

49 PRINTr,'error i n  recreating f i le  '//file-id 
PRINTw,'wrrno f i le  created***' 
i e r r= ie r r+ i  
CLOSE(3,STATUS='deleteJ,ERR=99) 

99 RETURN 
END I 

S U B R O W  SORT 

This  routine reads in  stations from a file, stores them i n  an 
array, and then sorts  the array. 
The 2-D ar ray  stores Stfname, Latiude, and Longitude 

Written by Rick Markham, 14 November 1988 

CHARACTERr3 BnQ 
INTEGER MaxStations 
PARAMETER (MaxStations = 250) 
COMMON/BlocKname/Coun~ray~ray2 
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COMMON / Laldhm / Bn$ 
INTEGER J , I ,L ,  J J , N N , C o u n t  
CHARACl'ER Stfnamw7 
C H A R A m f l  Array(MaxStations),Tmpst 
REAL Lat,Long,Array2(MaxStations,2),Tmplat,Tmplong 

O p e n  file that contains the list of stations t o  be sorted 

OPEN (UNIT=l,FILE=JSTNLIST.'//Bn$,STATUS=JoldJ) 
READ(1, 5 0 0 )  
READ (1,50O,END=999) S t f n a m e , L a t , L o n g  
C o u n t  = C o u n t  + 1 
A r r a y ( C o u n t )  = S t f n a m e  
A r r a y 2 ( C o u n t , i )  = L a t  
A r r a y E ( C o u n t , E )  = L o n g  
GOT0  10 
CONTINUE 
CLOSE (1) 

Sort the array by statlon number 
Selection So r t  

NN = C o u n t  - 1 
DO 100 J=l ,NN 

Find the location of the s m a l l e s t  

L = J  
J J = J + i  
DO 200 I = J J , C o u n t  

IF ( A r r a y ( L )  .LT. A r r a y ( 1 ) )  GOT0 200 
L = I  

CONTINUE 

I n t e r c h a n g e  A r r a y ( L )  w i t h  A( J )  

T m p s t = A r r a y ( L )  
T m p l a t =  A r r a y 2 ( L , l )  
T m p l o n g =  A r r a y 2 ( L , 2 )  
A r r a y ( L )  = A r r a y ( J )  
A r r a y E ( L , i )  = A r r a y 2 ( J , i )  
A r r a y 2 ( L , 2 )  = A r r a y 2 ( J , 2 )  
A r r a y ( J )  = T m p s t  
A r r a y E ( J , i )  = T m p l a t  
A r r a y 2 ( J , 2 )  = T m p l o n g  
CONTINUE 

F o r m a t  s t a t e m e n t s  

FORMAT(A7,f  lO.O,f 10.0) 
END 



INTEGERw2 Day, Month, Year, Seq-uenceNumber 
IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND. Month .LT. 3)) THEN 

CALL DS(Day, Month, Year, SequenceNumber, 1896) 
SequenceNumber = SequenceNumber - 835 
SequenceNumber = SequenceNumber - 32767 
RETURN 

ENDIF 
IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN 

CALL DS(Day, Month, Year, SequenceNumber, 1900) 
L&quenceNumber I: SequenceNumber - 32142 
RETURN 

ENDIF 
CALL DS(Day, Month, Year, SequenceNumber, 1988) 
RETURN 
END 

SUBROUTINE DS@ay, Month, Year, SequenceNumber,BaseYear) 
C 

c This  routme computes the  number of the  date, w i t h  days numbered 
c sequentially from 1 (correspondlng t o  t h e  base date), The base 
c date must be 1 March 1900 o r  1 March on any LEAP YEAR not 
c greater than  2010. Dates must be between t h e  base da te  and t h e  
c base date  plus 32766. [I. e., t h e  logic is correct only fo r  
c dates post-1900 and pre-2100 since 1900 and 2100 a r e  not leap 
c years but 2000 is. Thus, tes ts  f o r  non-leap years on century 
c boundaries except those divisible by 400 which are leap years, 
c a r e  avoided.] This rout ine is se t  up t o  use only 2-byte integer - 
c variables and t o  avoid intermediate use of reals i n  t h e  
c evaluation of expressions. See D r .  Dobb's Journal 80:66-70. 
C 

DIPLICIT NONE 
INTEGERr2 Day, Month, Year, SequenceNumber, BaseYear 
SequenceNumber = Year - BaseYear - 1 + (Month + 9) / 12 
SequenceNumber = 365 * SequenceNumber + SequenceNumber / 4 

?t + (153 * MOD(Month + 9, 12) + 2) / 5 + Day 
RETURN 
END 



dd mm yyyy Tmax Tmin Precip (format: 213, i5, 3i4) 
I I I I I I I I I I I I  
1 1 ' 1 1  1 I  I  I  I  I  I  I  depth of dai ly precipitation, 
I I I I I I I I I I  i n  inch/lOO for  U. S., 
I I I I I I I I I I  in mm/lO for Canaaan. 
11 II I I  I  I  1-1 minimum daily a i r  temperature, 
I I I I I I I I  i n  degrees F fo r  U. S., 
II II I  I  I  I  in  degrees C/lO for  Canadian. 
11 11 I I 1-1 maximum daily a i r  temperature, 
I1 I1 I  I  In degrees F for  U. S., 
I1 11 I  I  in degrees C/lO for  Canadian. 
II II 1-1 four-digit year of data's date 
II I1 two-digit month of data's date 
I1 two-digit day of data's date 

This program creates or updates the file: PROVSNALxxx w h i c h  is 
composed of wblocKsw, one for each day of record, arranged i n  a linked 
sequential order w i t h  every day represented by one block. The fi le is 
a direct access file w i t h  a fixed record length of 14 bytes; therefore, 
it must not be edited normally since an editor w i l l  create sequential 
access files which a .  unusuable in DISAVMEZ. A l l  records a r e  
unformatted. Each block has the following structure: 

Firs t  block record: 

date blinK r link (unformatted: 2, 4, 4, 4) 
1 . 1  I  I  I  I  I  
I  I  I  I  I  I  I-pointer to  next logical record 

c I I I I I  used only i n  f i r s t  physical record 
c 1 ' 1  I  I as pointer to last physical record; if negative, 
c 1 1 1 1  inaicates block has been processed by DISAVGMET 
c I I I I  (Holdn); i f  positive, indicates block must yet be 
c 1 1 1 1  processed by DISAVMET (%ewn) 
c I  I  I  I  pointer to  f i r s t  record of ndxt logical data  blocK 
c 1 1  date sequence number 
C 

c Other block records: 
C 

c ## ## Tmin Tmax Precip link (unformatted: 2, 2, 2, 2, 2, 4) 
C I I I I I I I I I I I I  
c II I1 I  I  I  I  I  I  I I p o i n t e r  to  next logical record 
c I l I I I I I I I  I  depth of daily precipitation i n  
c I i I I I I I I  , hundredths of millimeters 
c II II I  I  1-1 maximum daily a i r  temperature i n  
c I1 I1 I  I  hundredths of  degrees Centigrade 
c 4 11 1-1 minimum daily a i r  temperature i n  
c II I1 hundredths of  degrees Centigrade 
c 1 8 longitude i n  hundredths of decimal degrees 
c I latitude in hundredths of decimal degrees 
C 

C 

c THIS PROGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AND INTEGER 
c CONSTANTS! SELECT THE "/Ye SWITCH ON THE LAHEY FORTRAN COMPILER! 
C 
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IMPLICIT NONE 
INTEGER@ %No-Days 

C 
c Can handle up t o  30 years = 10958 days. 
C 

PARAMETERWax-NO-Days = 10958) 

INTEGERw2 Nb, Base-Day, Base-Month, Base-Year, Base, La t ,  Long, 
& Start ,  INDEX, Date, Las t ,  Latitude, Longitude, Day, Nonth, Year, 
& Tmax, Tmin, Precip, Number, MinT, MaxT, Prec, Kk, His, M2s, M3s, 
& M4s, M5s, iStrLen, Number-Of-Stations 
INTEGERr4 Rno, Rpo, Rec-No-Of -Date(Max-No-Days), bLinK, Rc, Link, 

& nbLinK, Rn, Zro4, zOn4, Dumi, M, N, I, K 
REAL& qLatitude, qlongitude 
LCGICALd Crash 
CHARACTERriO Name, Name$*&O, Station-IDr8, Bn$r3 
CHARACTERN Over-The-Lake, St-Id, Station, CrLfr2 
COMMON Lat ,  Long 

CrLf = CHAR(13) // CHAR(l0) 
C 

c Four-byte integer constants. 
C 

Zro4 = 0 
zOn4 = 1 

C 

c WARNING! The following date is the  BASE DATE and corresponds to  t h e .  
c f i r s t  day of the  provisional data which MUST BE the day a f t e r  the last 
c day of t h e  climatologic da ta  records available f o r  t h e  application. 
c The user w i l l  not be allowed by this program to add o r  change any 
c provisional data prior t o  this base date nor is it assumed that he/she 
c w i l l  have any reason t o  do so. DO NOT CHANGE THIS BASE DATE as it is 
c used in  companion programs and must agree. When changed, the  previous 
c version of file: PROVSNAL.xxx must be amended t o  correspond t o  t h e  new 
c base date by deleting all ear l ier  data  and repacking t h e  file. The user 
c should only perform tfus operation with program: REPACK by changing the  
c base date and running t h a t  program; once done, earlier provisional da ta  
c is lost and unrecoverable. This operation need only be performed 
c infrequently as climatologic data  becomes available and the forecast 
c data bases a re  rebuilt by GLERL (say, once every two years o r  so) o r  when 
c the  file: PROVSNAL.xxx becomes too large t o  manage efficiently as a 
c l inked l i s t .  
C 

c Open BSNNM. and get basin name and base date. 
C 

OPEN(UN1T = 4, FILE = 'BSNNM.', STATUS = 'OLDJ, 
& ACCESS = 'DIRECT', RECL = 13, FORM = 'FORMATTED') 
READ(4, FMT = 1100, REC = 1) N a m e  

1100 FORMAT(A10, 1X) 
READ(4, FMT = 1101, REC = 2) Nb, I, Over-The-Lake 

1101 FORMAT(213, A4, 1X) 
READ(4, FMT = 1102, REC = 3) Base-Day, Base-Month, Base-Year 

1102 FORMAT(213, 15) 
IF (I .NE. 1) THEN 
WRITE(6, 1009) 
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1009 FORMAT(lX, 'Invalid sequencing of forecast p r o g r a m s . ' ,  
& /, IX, 'PROVSNAL may only be run  after ERRCHECK.') 

CLOSE (4) 
CALL EXIT(1) 

ENDIF 
CALL DateSequence(Base-Day,  Base-Month, Base-Y e a r ,  B a s e )  
Bn$  = Name(i:3) 

C 

c O p e n  data base. 
C 

OPEN(UN1T = 1, F I L E  = 'PROVSNAL.' // Bn$, STATUS = 'OLD', 
& ACCESS = 'DIRECT', RECL = 14, ERR = 888, FORM = 'UNFORMATTEDJ) 

GOT0 886 
888 OPEN(UN1T = 1, F I L E  = 'PROVSNAL.' // Bn$, STATUS = 'NEWJ, 

& ACCESS = 'DIRECT', RECL = 14, FORM = 'UNFORMATTED') 
WRITE(& REC = 20114) B a s e ,  Z r o 4 ,  z O n 4 ,  Z r 0 4  

886 READ(1, REC = zOn4 ,  ERR = 999) Start, b L i n k ,  Rc, L i n k  
R c  = IABS(Rc) 
IF (Start .NE. B a s e )  THEN 

WRITE(6, 1 0 0 4 )  Bn$  
1004 FORMAT(lX, 'PROVSNAL.', A3, ' has been altered by a' 

& ' program other than PROVSNAL.', /, 
& iX, 'If REPACKed, base date f o r  PROVSNAL m u s t '  
& ' agree w i t h  REPACK.', /, 
& iX, 'If not, then go t o  last backups and beginJ 
& ' a g a i n . ' )  

CLOSE ( 4 )  
CALL EXIT(1) 

ENDIF 
C 

c Star t ing logical record is a l w a y s  first physical one. . 
C 

~LJ.IIK = zon4 
C 

c Start should a l w a y s  equal B a s e .  
C 

INDEX = Start - B a s e  
C 
c N o t e  position of block starts. 
C 

WRITE(6, 3 0 )  
30 FORMAT(lH+, ' R e a d i n g  daily data blocks links... 

c ' D o W h i l e J  C o n s t r u c t . . .  
2 IF ( b L i n k  .NE. Z r o 4 )  THEN 

READ(1, REC = b L i n k ,  ERR = 999) D a t e ,  n b L i n k ,  Dumi ,  L i n k  
INDEX = INDEX t 1 
IF (INDEX .GT. Max-No-Days) THEN 

WRITE(6, 1007)  Bn$ 
1007 FORMAT(IX, 'Insufficient number of days al lowed. ' ,  /, 

& iX, ' U p d a t i n g  of PROVSNAL.J, A3, ' a b o r t e d . ' )  
CLOSE (4 )  
CALL EXIT(1) 

ENDIF 
Rec-No-Ofpate(1NDEX) = b L i n k  
bLMc = n b L i n k  
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GOT0 2 
ENDIF 
L a s t  = INDEX + Base - 1 
Crash = .FALSE. 

C 

c Input l i s t  of filenames fo r  user-supplied inpu t  files. 
C 

OPEN(UN1T = 2, FILE = 'PROVSNAL.LIS', STATUS = 'OLD', ERR = 5) 
Number-Of-Stations = 0 

87 CLOSE (3) 
75 READ(2, 1000, END = 5) Name$ 

1000 FORHAT(A80) 
IF (iStrLen(Name$) .EQ. 0 .OR. Name$(l:i) .EQ. ' ') GOT0 75 
Name$ = Name$(1:8) // '.' // Name$(iO:i2) 
OPEN(UN1T = 3, FILE = Name$, STATUS = 'OLD') 
READ(3, 1002, END = 87) Station-ID, qlat i tude,  qLongitude 

1002 FORMAT(A8, 2Fi0.0) 
Number-Of-Stations = Number-Of-Stations + I 
WRITE(6, 31) Number-Of S t a t i o n s ,  Sta tion-ID(28) 

31 FORMAT(IH+, 'Processing station', 14, ' (', A7, 
% ') ... ' 1 
Latitude = INT(ANINT(qLatitude w 100.)) 
Longitude = INT(ANINT(qL0ngitude w 100.)) 
Lat = Latitude 
Long = Longitude 
CALL ID-String(Stati0n) 

C 

c Main loop f o r  interaction w i t h  user. 
C 

c Get block date  from user input.  
C 

100 READ(3 1062, END = 87) Day, Month, Year, Tmax, Tmin, Precip 
1062 FORMAT(213, 15, 314) 

C 
c Convert to  units used by remainder of forecast package. 
C 

IF (Station-ID(2:2) .NE. '0') THEN 
IF (Tmax .LT. -900) THEN 
Tmax = -9999 ! Missing data. 

ELSE 
Tmax = Tmax w 10 ! Degrees C x 100. 

ENDIF 
IF (Tmin .LT. -900) THEN 
Tmln = -9999 ! Missing data.  

ELSE # 

Tmin = Tmin w 10 ! Degrees C x 100. 
ENDIF 
IF (Precip .LT. 0) THEN 
Precip = -9999 ! Missing data. 

ELSE 
Precip = Precip w 10 ! Millimeters x 100. 

ENDIF 
ELSE 
IF (Tmax .LT. -900) THEN 
Tmax = -9999 ! Missing data. 
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ELSE 
T m a x  = INT(ANINT(((Tmax - 32.)*5./9.)*100.)) ! D e g r e e s  C x 100. 

ENDIF 
IF ( T m i n  .LT. -900) THEN 

T m i n  = -9999 ! M i s s i n g  data. 
ELSE 

T m i n  = INT(ANINT(((Tmin - 32.)*5./9.)*100.)) ! D e g r e e s  C X 100. 
ENDIF 
IF (Precip .LT. 0 )  THEN 

P r e c i p  = -9999 ! M i s s i n g  data. 
ELSE 

P r e c i p  = INT(ANINT((Precip/lOO.~25.4)*iOO.)) ! M i l l i m e t e r s  x 100. 
ENDIF 

ENDIF 
C 
c Find c o r r e s p o n d i n g  b l o c K  i n  file. 
C 

CALL DateSequencetDay,  Month, Year ,  N u m b e r )  
IF ( N u m b e r  .LT. B a s e )  THEN 

C r a s h  = .TRUE. 
WRITE(6, 1003) Bn$  

1003 FORMAT(IX; ' A t t e m p t  t o  add data previous tb base year.', /, 
& iX, ' U p d a t i n g  of PROVSNAL.', A3, ' t e r m i n a t e d . ' )  

GOT0 5 
ENDIF 
IF ( N u m b e r  .GE. Start .AND. N u m b e r  .LE. L a s t )  GOT0 6 

C 

c Fill i n  file w i t h  m i s s i n g  data (blocks w i t h  no data records) f o r  all 
c intervening dates up t o  and i n c l u d i n g  the  date g i v e n  by user. 
C 

IF (Number  - B a s e  + 1 .GT. Max-No-Days) THEN 
C r a s h  = .TRUE. 
WRITE(6, 1008)  B n t  

1008 FORMAT(lX, 'Insufficient n u m b e r  of days allowed.', /, 
& iX, ' U p d a t i n g  of PROVSNAL.', A3, ' t e r m i n a t e d . ' )  

GOT0 5 
ENDIF 

C 

c C h a n g e  last block header pointers. 
C 

R n o  = Rec-No-Of-Date(Last - B a s e  + 1) 
READ(1, REC = Rno, ERR = 999)  D a t e ,  b L i n K ,  Dumi,  R p o  

C 

c H e a d e r  points t o  addition. 
C 

IF (Rpo .EQ. Z r o 4 )  THEN 
C 

c No da'ta, skip search of records. 
C 

WRITE(1, REC = Rno) D a t e ,  Rc  + z O n 4 ,  Dumi,  Rc + z O n 4  
ELSE 

C 

c D a t a  exists, preserve pointer. 
C 

WRITE(1, REC = Rno)  D a t e ,  Rc  + z O n 4 ,  Duml ,  R p o  
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C 
c Find end of data block. 
C 

Rno = Rpo 
56 READ(1, REC = Rno, ERR = 999) L a t ,  Long, MinT, MaxT, Prec, Rpo 

IF (Rpo .EQ. Zr04) GOT0 55 
Rno = Rpo 
GOT0 56 

C 

c Last record points to addition 
C 

55 WRITE& REC = Rno) Lat, Long, MinT, MaxT, Prec, Rc + zOn4 
ENDIF 

C 

c Not executed i f  number = last  + 1. 
C 

DO 8 KIc = L a s t  + 1, Number - 1 
Rc = Rc + zOn4 

C 

c Add block header records only. 
C 

WRITE(1, REC = Rc) Klc, Rc + zOn4, zOn4, Rc + zOn4 
Rec-No-Of-Date(KIc - Base + 1) = Rc 

8 CONTINUE 
Rc = Rc + 20114 

C 

c Pointers t o  end of file. 
C 

WRITE(1, REC = Rc) Number, 23-04, zOn4, Zr04 
Last = Number 
Rec-No-Of-Date(Last - Base + 1) = Rc 

C 

c Have now t o  add new data  record t o  blocK. 
C 

c F i r s t ,  search  block. 
C 

6 R n  = Rec-No-Of-Date(Number - Base + 1) 
C 

c K => t o  old f i r s t  data  record. 
C 

READ(1, REC = Rn, ERR = 999) Date, bLink, Dumi ,  K 
C 
c S t r i p  mold" flag. 
C 

Dumi = IABS(Dum1) 
W = K  
N = Rn 

1 6 I = M  
C 

c If a t  end of block, must add record; otherwise replace old w i t h  new. 
C 

IF (I .EQ. bLink) GOT0 10 
READ(1, REC = I, ERR = 999) L a t ,  Long, MinT, MaxT, Prec, M 
CALL ID-Strlng(St-ID) 

C 
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c If equal, must replace old w i t h  new. 
C 

IF (St-ID .EQ. Station) GOT0 11 
C 

c If greater than, must add new in  alphanumeric sequence. 
C 

IF (St-ID .GT. Station) GOT0 10 
N = I  
GOT0 16 

C 

c Add t o  existing data. 
C; 

c Don't add da ta  i f  all missing. 
C 

10 IF ( Tmax .LT. -9000 
& .AND. Tmin .LT. -9000 
& .AND. Precip .LT. -9000) GOT0 100 
Rc = Rc + zOn4 

C 

c Flag block as new. 
C 

WRITE(1, REC = R n )  D a t e ,  bLinlt, Duml,  K 
C 

c Throw away pointer to  this record. 
C 

READ(& REC = N, ERR = 999) MIS, M2s, M ~ s ,  M4s, M5s 
C 

c Replace t o  point t o  addition. 
C 

WRITE(1, REC = N) MIS, M ~ s ,  M ~ s ,  M ~ s ,  M ~ s ,  RC 
C 

c New record points t o  old next one. 
C 

WRITE(1, REC = Rc) Latitude, Longitude, Tmin, Tmax, Precip, I 
GOT0 100 

C 

c Change exis t ing data. 
C 

11 IF ( Tmax .LT. -9000 
& .AND. Tmin .LT. -9000 
& AND. Precip .LT. -9000) THEN 

C 

c Flag block as new. 
C 

WRITE(1, REC = Rn) Date, bLinK, Duml ,  K 
C 

c Throw away pointer to  this record. 
C 

READ(1, REC = N, ERR = 999) MIS, M2s, M3s, M4s, M5s 
C 

c Replace t o  point around this one. 
C 

WRITE(& REC = H) MIS, M2s, M3s, M4s, M5s, M 
ELSE 

C 

-48- 



c Flag block as "newH. 
C 

WRITE(1, REC = R n )  D a t e ,  b L l n k ,  D u m l ,  K 
C 

c R e p l a c e  w l t h  n e w  record. 
C 

WRITE(1, REC = I) L a t i t u d e ,  Longitude, T m l n ,  Tmax, Precip, M 
E N D I F  
GOT0  100 

C 

c R e a d  e r r o r  in  P R O V S N A L . ~ ~ ~ .  
C 

999 WRITE(6, 2 0 0 5 )  B n $  
2 0 0 5  FORWAT(lX,'Problem w l t h  "PROVSNAL.', A3, "'; updating a b o r t e d . ' )  
C 

c Invalidate any p r o g r a m  use. 
C 

WRITE(4, FMT = 1103, REC = 2)  Nb,  -1, O v e r - T h e - L a k e ,  C r L f  
1103 FORMAT(213, A4 ,  lX, A2) 

CLOSE ( 4 )  
CALL EXIT(1) 

C 

c E n d  of update session. 
C 

5 WRITE(6, 32) 
32 FORMAT(lH+, ' C l o s i n g  and checking provisional data base... ' ) 

READ(1, REC = z O n 4 ,  ERR = 999) D a t e ,  b L i n k ,  D u m l ,  L i n k  
IF ( D u m l  .LT. Z r o 4 )  RC = -Rc 
WRITE(1, REC = z O n 4 )  D a t e ,  b L i n k ,  Rc, L i n k  
I = Z r 0 4  
M = Z r 0 4  
K k  = Z r o 4  
IF ( L i n k  .NE. Z r o 4  .AND. L i n k  .NE. b L i n k )  THEN 

Durn1 = L i n k  
2 3  READ(1, REC = Duml,  ERR = 999 )  L a t i t u d e ,  L o n g i t u d e ,  Tmin, Tmax, 

& Precip, Durn1 
IF ( T m l n  .GT. -9000) I = I + z O n 4  
IF (Tmax .GT. -9000) M = M + z O n 4  
IF ( P r e c i p  .GT. -9000)  K k  = K k  + z O n 4  
IF ( I  .GT. Z r 0 4  .AND. M .GT. Z r 0 4  .AND. K k  .GT. Z r o 4 )  GOT0  22 
IF (Duml  .NE. b L i n K )  GOT0  23 

ENDIF  
2 2  CLOSE (1) 

CLOSE (5) 
CLOSE (2) 

C 
c D a t e  = base actually already checked. 
C 

IF ( D a t e  .NE. B a s e  .OR. L i n k  .EQ. b L i n k )  THEN 
WRITE(6, 1 2 0 0 )  B n $  

1200 FORMAT(IX, 'PROVSNAL.', A3, ' does not have valid dataJ 
& ' on base date.') 

E L S E  
IF ( I  .EQ. Z r o 4  .OR. M .EQ. Z r 0 4  .OR. K k  .EQ. Z r 0 4 )  

& WRITE(6, 1200) B n S  
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ENDIF 
IF (Crash) THEN 
CLOSE (4) 
CALL EXIT(1) 

ENDIF 
C 

c 2 = this program's designator. 
C 

WRITE(4, FMT = 1103, REC = 2) Nb, 2, Over-The-Lake, CrLf 
CLOSE (4) 

C 

c Successful da ta  base building; repacK data  base. 
C 

WRITE(6, 33) 
33 FORMAT(lH+, ' 

& /, iH+) 
END 

SUBROUTINE ID-String(St-ID) 
C 

c Tlus routine re turns  the  concatenated binary image of the  t w o  2-byte 
c integers, contained i n  t h e  unlabeled common block, as a 4-byte string. 
c An effort  is made to enable'subsequent ordering by latitude f i r s t  and 
c then longitude. Two-byte integers a r e  stored w i t h  least significant byte 
c f i r s t ;  these a r e  then switched i n  order he re  f o r  t h e  i. d. str lng.  
C 

IMF'LICIT NONE 
CHARACTERr4 St-ID, S t 0  
COMMON StaID 
St-ID = StaID(2:2) // StaID(1:i) // StaID(4:4) // StaID(3:3) 
RETURN 
END 

INTEGERRE FUNCTION iStrLen(Symbo1) 
IMPLICIT NONE 
INTEGERw2 I 
CHARACTERw(*) Symbol 
I = LEN(Symbo1) 

c 'Dowhile'  Construct... 
1 IF (I .NE. 0 .AND. Symbol(1:I) .EQ. ' ') THEN 

I = I - 1  
GOT0 1 

ENDIF 
iStrLen = I , 

RETURN 
END 

SUBR0W"D-E DateSequence@ay, Month, Year, SequenceNumber) 
C 

c This  routine computes the  number of the  date, with days numbered 
c sequentially from -32768, corresponding t o  12 June 1898, through 32767, 
c corresponding to  15 November 2077. A l l  variables, constants, and 
c ari thmetic a r e  16-bit integer only. 
C 

IMPLICIT NONE 
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INTEGERr2 Day, Month, Year, SequenceNumber 
IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND. Month .LT. 3)) THEN 

CALL  DS(Day, Month, Year, SequenceNumber, 1896) 
SequenceNumber = SequenceNumber - 835 
SequenceNumber = SequenceNumber - 32767 
R E T U R N  

ENDIF 
IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN 

CALL DS(Day, Month, Year, SequenceNumber, 1900) 
,SquenceNumber = SequenceNumber - 32142 
RETURN 

ENDIF 
C A U  DS(Day, Month, Year, SequenceNumber, 1988) 
RETURN 
END 

SUBROUTINE D-y, Month, Year, SequenceNumber,BaseYear) 
C 

c This routine computes the number of the  date, w i t h  days numbered 
c sequentially from 1 (corresponding t o  t he  base date). The base 
c date must be 1 March 1900 o r  i March on any LEAP YEAR not 
c greater than 2010. Dates must be between the  base date and t h e  
c base date plus 32766. [I. e., t h e  logic is correct only fo r  
c dates post-1900 and pre-2100 since 1900 and 2100 a r e  not leap 
c years but 2000 is. Thus, tests  f o r  non-leap years on century 
c boundaries except those divisible by 400 which are leap years, 
c a r e  avoided.] T h i s  routine is set up t o  use only 2-byte integer - 
c variables and t o  avoid intermediate use of reals i n  t h e  
c evaluation of expressions. See D r .  Dobb's Journal 80:66-70. 
C 

m C I T  NONE 
INTEGEiZ?r2 Day, Month, Year, SequenceNumber, BaseYear 
SequenceNumber = Year - BaseYear - 1 + (Month + 9) / 12 
SequenceNumber = 366 r SequenceNumber + SequenceNumber / 4 

& + (153 r MOD(Month + 9, 12) + 2) / 5 + Day 
RETURN 
END 



c dd mm yyyy Tmax Tmin Precip (format: 213, i5, 3i4) 
C I I I I I I I I I I I I  
c ll II I  I  I  I  I  I I  I  dep th  of dai ly  precipi ta t ion,  
c I I I I I I I I I I  i n  inch/100 f o r  U. S., 
c I I I I I I I I I I  in mm/iO for Canadian. 
c II I1 I  I I  I 1-1 minimum daily a i r  temperature, 
c I I I I I I I I  i n  degrees F f o r  U. S., 
c I I I I I I I I  i n  degrees C/iO fo r  Canadian. 
c I1 I1 I I  1 1  maximum daily air  temperature, 
c II II I  I  i n  degrees F fo r  U. S., 
c 11 II I  I' in degrees C/iO for  Canadian. 
c 11 11 1-1 four-digit year of data's date  
c 11 11 two-digit month of data's date 
c II two-digit day of data's date 
C 

C 

c This program creates or updates the file: PROVSNAL.mar which is 
c composed of nblocksw, one for  each day of record, arranged i n  a linked 
c sequential order w i t h  every day represented by one block. The f i le  is 
c a direct access file w i t h  a fixed record length of 14 bytes; therefore, 
c it must not be edited normally since an editor w i l l  create sequential 
c access files which a re  unusuable in DISAVM~T. A l l  records a r e  
c unformatted. Each block has the  following structure: 
C 
c Firs t  block record: 
C 

c date blink * l ink (unformatted: 2, 4, 4, 4) 
C 1 1 1 1 1 1 1  
c I  I  I  I  I  I  I  pointer  t o  next logical record 
c I I I I I  used only i n  f i r s t  physical record 
c I I  I  I  as pointer to  last physical record; i f  negative, 
c I I I I  indicates block has been processed by DISAVGMEX 
c I l l 1  ("oldH); i f  positive, indicates block must yet be 
c I  I  I  I  processed by DISAVMET (%ew") 
c I I  I  I-pointer t o  first record of ndxt logical da ta  block 
c 1-1 date sequence number 
C 

c Other block records: 
C 

c ## ## Tmin Tmax Precip link (unformatted: 2, 2, 2, 2, 2, 4) 
C I I I I I I I I I I I I  
c II II I  I  I  I  I  I  I  I  p o i n t e r  to  next logical record 
c I I I I I I I I I  I depth of daily precipitation i n  
c I I I I I I I I  hundredths of milluneters 
c II II I  I  1-1 maximum daily a i r  temperature i n  
c II II I  I  hundredths of degrees Centigrade 
c I1 11 1-1 minimum daily a i r  temperature i n  
c II I1 hundredths of degrees Centigrade 
c I I longitude i n  hundredths of decimal degrees 
c I latitude in hundredths of decimal degrees 
C 

C 
C THIS PROGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AND INTEGER 
c CONSTANTS! SELECT THE "/T1 SWITCH ON THE LAHEY FORTRAN COMPILER! 
C 
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C 

CALL SYSTEMVRENAME PROVSNAL.' // Bn$ // ' PRVSNL0L.r') 
OPEN(UN1T = 1, F ILE  = 'PRVSNLOL.' // Bn$, S T A T U S  = 'OLD', 

& ACCESS = 'DIRECT', RECL = 14, FORM = 'UNFORMATTED') 
OPEN(UN1T = 2, F I L E  = 'PROVSNAL.' // Bn$, STATUS = 'NEW', 

& ACCESS = 'DIRECT', RECL = 14, FORM = 'UNFORMATTED') 

b L i n k  = z O n e  ! Start w i t h  1st l o g i c a l  rec. (also 1st physical rec.). 
R n  = zone ! Star t  write w i t h  first physical record. 
Max-No = Z e r o  ! Initialize m a x i m u m  record count. 
K = Z e r o  ! Initialize record count 
READ(1, REC = zone) D a t e ,  o b L i n k ,  NoOfRec,  L i n k  
NoOfRec  = IABS(No0fRec )  + zone ! so "lOO%n is never printed.  

2 o b L i n k  = bhnk 
READ(1, REC = b L i n k )  D a t e ,  b L i n k ,  M2, L i n k  
K = K + z O n e  
IF (K / 100 w 100 .EQ. K) WRITE(6, 1) K r 100 / NoOfRec  

1 FORMAT(IH+, ' R e p a c k i n g ' ,  13, '% I )  

IF ( D a t e  .LT. B a s e )  GOT0 2 ! Skip data p r i o r  t o  B a s e .  
bLmk = o b L i n k  
K = K - z O n e  

4 READ(1, REC = b L i n k )  D a t e ,  b L i n k ,  M2, L i n k  ! R e a d  data block (one day). 
K = K + z O n e  
IF (K / 100 w 100 .EQ. K) WRITE(6, 1) K w 100 / NoOfRec  
I = Z e r o  

3 IF ( b L i n k  .NE. L i n k )  THEN 
I = I + z O n e  
IF ( I  .GT. M a x A l l o w a b l e )  THEN 

CLOSE(1) 
CLOSE(2) 
CALL SYSTEMVIF EXIST PROVSNAL'//Bn$//' DEL PROVSNAL.'//Bn$) 
CALL SYSTEMVRENAME PRVSNLOL.' // Bn$ // ' PR0VSNAL.r') 
WRITE(6, 34) 

34 FORMAT('+Number of stations exceeds d i m e n s i o n s  i n  REPACK. '1 
CALL EXIT(1) 

ENDIF  
READ(1, REC = L i n K )  Ms(i,I),Ms(2,I),2ls(3,I),Ms(4,I),Ms(5,I), L i n k  
K = K + z O n e  
IF (K / 100 w 100 .EQ. K) WRITE(6, 1) K a 100 / NoOfRec  
GOT0 3 

ENDIF 
C 

c W r i t e  the data block as a linked list but a r r a n g e d  sequentially. 
C 

IF (Max-No .LT. I )  Max-No = I 
WRITE(2, REC = Rn)  D a t e ,  R n  + I + zone, M2, R n  + zone 

C 
c T h i s  loop is skipped if I = 0. 
C 

DO 6 J = zone, I 
Rn = R n  + z O n e  
WRITE(2, REC = R n )  Ms( i , J ) ,  Ms(2,J) ,  Ms(3,J),  Ms(Q,J), Ms(5,J), 

& R n  + zone 
6 CONTINU3 

Rn = R n  + z O n e  
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IF (Link .GT. Zero) GOT0 4 
C 

c Rewrite last da ta  block header (and last record i f  t h e r e  is any) 
c so pointers a r e  set t o  EOF. 
C 

c Number of las t  record written. 
C 

Rn = Rn - zOne 
IF (I .EQ. Zero) THEN 
WRITE(2, REC = Rn) Date, Zero, M2, Zero 

ELSE 
WRITE(2, REC = Rn - I) Date, Zero, M2, Rn - I + zOne 
WRITE(2, REC = Rn) Ms1,I) Ms(2,1), Ms(3,1), Ms(4,I), Ms(5,1), 

& Zero 
ENDIF 

C 

c Rewrite f i r s t  physical record t o  update t h e  last (physical) record 
c number.  
C 

READ(2, REC = zone) D a t e ,  b l ink ,  M2,  Link 
IF (M2 .LT. Zero) Rn = -Rn 
WRITE(2, REC = zone) Date, bLink, Rn, Link . 

C 

c Put m a x i m u m  number of stations beyond linked l ist ,  i n  last record plus 1. 
C 

WRITE(2, REC = IABS(Rn) + zone) Max-No 
CLOSE (1) 
CLOSE (2) 
WRITE(6, 33) 

33 FORMAT(IH+, ' 
CALL SYSTEM('DEL PRVSNLOL.' // Bn$) 
END 

SUBROUTINE DateSequence@ay, Month, Year, SequenceNumber) 
C 

c This routine computes the number of the  date, with days numbered 
c sequentially from -32768, corresponding t o  12 June 1898, through 32767, 
c corresponding t o  15 November 2077. A l l  variables, constants, and 
c ar i thmetic  a r e  16-bit integer only. 
C 

IMPLICIT NONE 
Day, Month, Year, SequenceNumber 

IF (Year .LT. 1900 .OR. (Year .EQ. 1900 ,AND. Month .LT. 3)) THEN 
CALL DS(Day, Month, Year, SequenceNumber, 1896) 
SequenceNumber = SequenceNumber - 835 
SequenceNumber = SequenceNumber - 32767 
RETURN 

ENDIF 
IF (Year .LT. 1988 .OR, (Year .EQ. 1988 .AND. Month .LT. 3)) THEN 

CALL DS(Day, Month, Year, SequenceNumber, 1900) 
SequenceNumber = SequenceNumber - 32/42 
RETURN 

ENDIF 
CALL DS(Day, Month, Year, SequenceNumber, 1988) 
RETURN 
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END 

SUBROUTINE DS(Day, Month, Year, SequenceNumber,BaseYear) 
C 

c This  routine computes t h e  number of t h e  date, w i t h  days numbered 
c sequentially from 1 (corresponding to t h e  base date). The base 
c date must be 1 March 1900 or 1 March on any LEAP YEAR not 
c greater than  2010. Dates must be between the  base da te  and t h e  
c base date  plus 32766. [I. e., t h e  logic i s  correct only f o r  
c dates post-1900 and pre-2100 since 1900 and 2100 a r e  not leap 
c years but 2000 is. Thus, tes ts  f o r  non-leap years on century 
c boundaries except those divisible by  400 which a r e  leap years, 
c a r e  avoided.] T h i s  rout ine is set  up t o  use only 2-byte integer 
c variables and to avoid intermediate use of reals i n  t h e  
c evaluation of expressions. See D r .  Dobb's Journal 80:66-70. 
C 

PlPLICIT NONE 
INTEGERr2 Day, Month, Year, SequenceNumber, BaseYear 
SequenceNumber = Year - BaseYear - 1 + (Month + 9) / 12 
SequenceNumber = 365 * SequenceNumber + SequenceNumber / 4 

& ' + (153 r MOD(Month + 9, 12) + 2) / 5 + Day 
RETURN 
END 



Appendix G 

PROGRAM DIStributedAVerage~eorology 

Updated by TEC I1 28sep88, 260ct88 (for PC), 17jan90 (for variable 
length), 28f eb90, 2mar90, 21 jun90, 09aug90. 

Updated by TSH 08jun90. 

Handling of 1-station networks modified by TEC on 17jan90 as per 
changes made by TSH on 14aug89 t o  EDSAVMETSRC. 

Informational message, on computation of Thiessen weights, added 
for  use of same weights as last time by TEC I1 28feb90. 

HandlLng of Russian rivers ( U r a l  and Emba) added by TSH on 08jun90. 
Corrected fo r  non-unity cell size by TEC I1 21jun90. 
Corrected for no laKe (subbasin 0) present i n  map by TEC I1 21jun90. 
Informational message, on computation of Thiessen weights, corrected 

& Ustory log of Thiessen welghts computation added by TEC I1 09aug90. 

This  routine updates the  provisional subbasin data files from the  
provisional data file: PROVSNALmac. I t  computes Thiessen-weighted 
areal ave.rages for minimum and maximum air .temperatures and 
precipitation if  they are  flagged as new data in  the provisional data 
file and removes the  flags. Otherwise old data values, computed 
previously, a re  left unchanged in  the provisional subbasin data  files, 
named as follows: 

xxx%%.PRV 
1 111  
1 111 two-digit subbasin number 
U three-character Great Lakes Basin identifier: 

SUP (Superior) 
MIC (Michigan) 
HUR (Huron) 
STC (St. Clair) 
ERI (Erie) 
ONT (Ontar io)  
CHA (Champlain) 
URA ( U r a l  River) 
EMB (Embe River) 

Each of the provisional subbasin files is an unformatted, direct-access 
file w i t h  a record length of 6 bytes. The f i r s t  record contains the  
basin/subbasin numerical identifier (e. g, 119 corresponds t o  basin 1, 
Superior, subbasin 19), the  number of days in  the  file, and t h e  
starting date sequence number, in tha t  order as three 2-byte integers. 
Al l  other records contain Tmin, Tmax, and Precip in  tha t  order as three  
2-byte integer numbers; each record corresponds to a day's data and 
they a re  present in chronological order. 

The provisional data  file, PROVSNAL.xxx, is a direct-access linked l is t  
that must have blocks of data, one for each day, i n  chronological 
(logical) order. Every day between the beginning and end dates must be 
represented even if there a re  no data for tha t  day. Each block m u s t  
have individual station data arranged in an order that is UniCrUe for  
that group of stations; 1. e., every time t h e  s a m e  set of s ta t ions 
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reoccurs, they must be listed in exactly the  same order. T h i s  is taken 
care of by PROVSNAL. The first record in  a block contains the  
following information: Date, bLink, Rc, and Link (respectively: 2, 4, 
4, and 4 bytes, unformatted). Date =. sequence number of the  date for  
this block, bLink  = record number of header for  next day's data, Rc = 
number of the last physical record, appearin in the first physical 
record only, otherwise a non-zero number (if negative, indicates "oldn 
data previously acted upon by ttus program and therefore already 
present in the provisional subbasin data files; if positive, indicates 
"new additional or changed data to be acted upon now in the update 
process),and Link = record number of first station's data fo r  this 
block. The following records (one for  each station) i n  the  block 
contain t h e  latitude (2 bytes), longitude (2 bytes), daily minimum and 
maximum air temperatures (2 bytes apiece), daily precipitation (2 
bytes), and a 4-byte pointer to  the  next logical record, for  a total of 
14 bytes in an unformatted record. Units are, respectively: decimal 
degrees times 100 north of equator, decimal degrees times 100 east of 
prime meridian (negative if west), degrees Celsius times 100, degrees 
Celsius times 100, and millimeters times 100 (depth). Missing da ta  i n  
any of the last 3 data fields must be denoted by a value of -9999 fo r  . '  

each of t he  missing values respectively. If all data is missing for  a 
station, then no records need be present i n  t h e  data block. 

This  program also notes the earliest "new" provisional data processed 
and appends the corresponding date to file: BSNNH. for  use i n  
subsequent processing by other programs. 

This program is prepared for compilation by program PRDSAVMT.NI4 &d 
must be compiled before use each time. 

THIS PROGRAM MUST BE CO- TO DEFAULT TO 2-BYTE RWEEERS AND 
CONSTANTS! SELECT THE "/T" SWITCH ON THE LAHEX FORTRAN COMPSLEX! 

IMPLICIT NONE 
INTEGERr2 Map-Width, Map-Height, I&-NO-~ta, NO-Subbasins, 

& Max-No-Networks, Hash-Size, Buffer-Length, Record-Length, NwStLg, 
& CellSize 
C H A R A C T E R r 3  Basin-Name 

' M a p - W i d t h '  is the number of the right column of the map (0 is the  
number of the left column of the map). 'Map-Height' is the number of 
the top row of the m a p  (0 is the  number of the  bottom row of the  map). 

PARAMETER (Map-Width = rrrrwrw+**rrrwrrr filled i n  by  PRDSAVMT rwrrwrrrr 
PARAMETER (Map-Height = rwwrwrwrrwwrrrrr filled i n  by PRDSAVMT rwwwwrrrw 
PARAMETER (Max-No-Sta = rrwwwrrrwwr*rrrw filled i n  by PRDSAVMT wrwwrwrwr 
PARAMETER (No-Subbasins = r+w*w***rrwrrr filled i n  by PRDSAVMT rwwrrrwrr 
PARAMETER (Basin-Name = rrrrrrwrwrwrwwrr filled i n  by PRDSAVMT wrrrrwwwr 
PARAMETER (Buffer-Length = *wr**wrrwrwwr filled i n  by PRDSAVMT wrwrrrrrr 
PARAMETER (CellSize = rrrurrrrrwrrrrrrrr filled i n  by PRDSAVMT wrrrrrrww 

P- (Max-No-Networks = 1000) 
PA- (Hash-Size = 1500) 
P- (Record-Length Map-Width + 1) 
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INTEGERw2 Q, Qmet(1:Max-No-Sta), Qqmet(1:Max-No-Sta, 1:3), 
& Qwmet (0 :No-Subbas ins ,  1:3), Hash-Table(1:Hash-Size), 
& Chain-Table(1:Max-No-Networks), Last-Use(1:Max-No-Networks), 
& E r r o r ,  B a s i n - D e s i g n a t o r ,  i B u f  f e r ( B u f  f e r - L e n g t h ) ,  L a t i t u d e ,  
& L o n g i t u d e ,  I ,  Total-No-Networks,  N u m b e r ,  C2, 
& Ibn, No-Rec, K, Rcs ,  No-Days, 
& Number-Of-Records, J, Sta-No, No-Sta, No-Networlts, 
& Network-In-Memory, Da te ,  Data-No, F i r s t - D a y ,  First-Month, 
& F i r s t - Y e a r ,  T m i n ,  T m a x ,  Precip, Subbasin, Symbol-Size, 
& Network-No, Ea r l i e s t -Las t -Use ,  Network-To-Delete, Last-Day,  
8 Las t -Mon th ,  L a s t - Y e a r ,  S t a r t s ,  Day ,  Month, Y e a r ,  
& SrtN(1:Max-No-Sta), N, Ntwrk-Sym-Sz(1:Max-No-Networks) 

INTEGERr4 Z e r o ,  zone, B2, R2, L2, Rcp ,  L e n g t h  
REALw4 Qx(1:Max-No-Sta), Qy(1:Max-No-Sta), Qqx(1:Max-No-Sta), Qq,  

& Qqy(i:Max-No-Sta), q C o u n t ( 0 : N o - S u b b a s i n s ) ,  SrtX(1:Max-No-Sta), 
& SrtY(1:Max-No-Sta), 
& qThiessen-Weights(1:Max-No-Sta, O:No-Subbasins), 
81 qThsnWts(1:Max-No-Sta, 0 :No-Subbas ins  + 2) 

CHARACTER CrLfw2, Bn$r3 
CHARACTER81 zMap(c2Map-Width, O:Map-Height) . 
CHARACTERw(Record-Length) zMap-Record(0:Map-Heuht) 
CHARACTERs4 X$(i:Max-No-Sta), Y$(i:Max-No-Sta), Over-The-Lake 
CHARACTER16 Buff er(Buff e r -Leng th )  
CHARACIW&(NwStLg) Network-ID, Network-Symbol-To-Delete 
LOGICALwi Saved, F i r s t - N e w p a t a ,  Found, A l w a y s  

COMMON /HshTbls/ Hash-Table, Chain-Table,  Ntwrk-Sym-Sz 
COMMON /Weigh t s /  q T h s n W t s ,  qcount 
COMMON / D i g i t a l /  zMap  
COMMON /Sta-Loc/ Qx, Qy, S r t X ,  S r t Y ,  S r t N ,  N 
COMMON L a t i t u d e ,  L o n g i t u d e  
EQUIVALENCE (map, m a p - R e c o r d ,  B u f f e r ) ,  

& (qThsnWts ,  q T h i e s s e n - W e i g h t s ,  i B u f  f er)  

C r L f  = CHAR(I3)//CHAR(IO) 
Bn$ = Basin-Name 
Z e r o  = 0 
zone = 1 

IF (Bn$ .EQ. 'SUP*) B a s i n - D e s i g n a t o r  = 1 
IF (Bn$ .EQ, 'MIC') B a s i n - D e s i g n a t o r  = 2 
IF (Bn$ .EQ. 'HUR') B a s i n - D e s i g n a t o r  = 3 
IF (Bn$ .EQ. 'STCJ) B a s i n - D e s i g n a t o r  = 4 
IF (Bn$ .EQ. 'ERIJ) B a s i n - D e s i g n a t o r  = 5 
IF (Bn$ .EQ. 'ONT') B a s i n - D e s i g n a t o r  = 6 
IF (Bn$ .EQ. 'CHAJ) B a s i n - D e s i g n a t o r  = 7 
IF (Bn$ .EQ. 'URA') B a s i n - D e s i g n a t o r  = 8 
IF (Bn$ .EQ. 'EMBJ) B a s i n - D e s i g n a t o r  = 9 

C 
c G e t  s t a r t i n g  date f r o m  PROVSNAL.xxx and check n u m b e r  of stations. . 

C 

OPEN(UNIT = 1, F I L E  = 'PROVSNAL.'//Bn$, STATUS = 'OLDJ, ACCESS 
& = :DIRECTJ, RECL = 14, ERR = 900, FORM = 'UNFORMATTED') 
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c Inspect database t o  see i f  all a re  already processed data; ex i t  n o r m a l l y  
c i f  no n e w  data processing is required. 
C 

R c p  = zone 
Found = .FALSE. 

c ' D o W h i l e J  C o n s t r u c t  ... 
40 IF ( R c p  .NE. Z e r o )  THEN 

READ(1, REC = Rcp,  ERR = 9 0 0 )  N u m b e r ,  B2, R2, L 2  
Found = Found .OR. R2 .GT. Z e r o  
R c p  = B 2  
GOT0  40 

ENDIF  
IF (.NOT. Found) THEN 

CLOSE(1) 
WRITE(6, 41) 

41 FORMAT(IX, 'No n e w  data p r e s e n t ;  T h i e s s e n  a v e r a g e s  skipped. ..') 
CALL EXIT(0) 

ENDIF  
READ(1, REC = zone, ERR = 900) N u m b e r ,  B2, R2, L 2  
READ(1, REC = ABS(R2) + zone, ERR = 900) R2  
NO-Sta = ABS(R2) 
IF (No-Sta .GT. Max-No-Sta) THEN 

WRITE(6, 18) No-Sta 
18 FORMAT(lX, 'Too m a n y  s ta t ions  are present (', 13, ') f o r J  

& ' processing.', 
& /,lX,'Change "Maximum-Number-Of-Stations" i n  p r o g r a m :  PRDSAVMT', 
& / , iX, 'and r e c o m p i l e .  U s e  it t o  build n e w  source file f o r  this', 
& /,lX,'basin: DISAVMET.NI4 and r e c o m p i l e .  T h e  T h i e s s e n  weights', 
& / , iX , ' da t a  base w i l l  be rebuilt.') 

CLOSE (1) 
CALL EXIT(1) 

ENDIF  , 
R c p  = zone 

C 
c Input subbasin areas and subbasin cell counts i n  m a p .  
C 

OPEN(UN1T = 2, F I L E  = 'AREAeJ//Bn$, STATUS = 'OLD') 
READ(2, 501) ( q C o u n t ( i ) ,  i = 1, N o - S u b b a s i n s )  

501 FORMAT(E13.6E2) 
READ(2, 501) q C o u n t ( 0 )  
DO 8765 I = 0, N O - S u b b a s i n s  

q C o u n t ( 1 )  = q C o u n t ( 1 )  / 1000000. / C e l l S i z e  r* 2 
8765 CONTINUE 

CLOSE (2) 
C 
c Initialize the n u m b e r  of n e t w o r k s  computed thus far  in this routine. 
c Set "Saveda T R U E  t o  avoid saving uninitialized w e i g h t s .  
C 

Total-No-Networks = 0 
Saved = .TRUE. 

C 
c Input the code m a p  f o r  the  subbasins w i t h i n  the  basin. 
C 

OPEN(UN1T =. 2, F I L E  = Bn$//'BYTCD.MAPJ, STATUS = 'OLD', RECL = 
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& Record-Length ,  ACCESS = 'DIRECT', FORM = 'UNFORMATTED') 
DO 2 0  J = 0, Map-He igh t  

READ(2) zMap-Record( J) 
20 CONTINUE 

CLOSE (2) 
C 

c G e t  n u m b e r  of records and s t a r t i n g  date f rom subbasin Oi pr0~iSi0nal 
c data  f i le .  
C 

OPEN(UN1T = 7, F I L E  = Bn$//'Oi.PRVD, STATUS = 'OLD', ACCESS 
& 'DIRECT', RECL = 6, FORM = 'UNFORMATTED') 

READ(7, REC = 1) I b n ,  No-Rec, K 
CLOSE (7)  
A l w a y s  = No-Rec .EQ. 0 .OR. K .NE. N u m b e r  
IF (Always )  THEN 

K = N u m b e r  
No-Rec = 0 

ENDIF  
No-Rec = No-Rec + i 
Rcs = 2 + N u m b e r  - K 
Fi rs t -New-Data  = .FALSE. 
No-lays = N u m b e r  - K 
Number-Of-Records = 0 

C 
c O p e n  the i n t e r m e d i a t e  provisional subbasin data file. 
C 

OPEN(UH1T = 5, STATUS = 'SCRATCH', ACCESS = 'DIRECTJ, RECL = 6, 
& FORM = 'UNFORMATTED') 

C 

c O p e n  the i n t e r m e d i a t e  T h i e s s e n  w e i g h t  table file. 
C 

OPEN(UN1T = 3, F I L E  = 'THSN-DAT.'//Bn$, STATUS = 'OLD', ACCESS 
& = 'DIRECT', RECL = ( N o - S u b b a s i n s  + 1) rc Max-No-Sta w 4, FORM 
& = *UNFORMATTEDJ, IOSTAT = E r r o r )  
Found = E r r o r  .EQ. 0 

C 

c O l d  w e i g h t s  available, c h e c K  f o r  hash tables... . 
C 

IF ( F o u n d )  THEN 
OPEN(UN1T = 7, F I L E  = 'THSN-HSH.' // Bn$, STATUS = 'OLD', ACCESS 

& = 'DIRECT', RECL = 2, FORM = 'UNFORMATTED', IOSTAT = E r r o r )  
Found = E r r o r  .EQ. 0 

ENDIF  
C 

c O l d  w e i g h t s  and hash tables exist, c h e c K  d i m e n s i o n s . . .  
C 

IF ( F o u n d )  THEN 
READ(7) I 
READ(7) J 
READ(7) K 
READ(7) Sta-NO 
READ(7) No-Sta 
READ(7) Ibn 
READ(7) No-NetworKs 
IF. (I .NE. NwStLg  .OR. J .NE. H a s h - S i z e  .OR. 
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& K .NE. Max-No-Networks .OR. S t a -No  .NE. N o - S u b b a s i n s  .OR. 
& No-Sta .NE. Max-No-Sta .OR. Ibn .NE. B a s i n - D e s i g n a t o r )  THEN 

CLOSE (7, STATUS = 'DELETEJ) 
Found = .FALSE. 

ENDIF  
ENDIF 

C 
c O l d  w e i g h t s ,  hash tables, and d i m e n s i o n s  O X ,  check s y m b o l  table... 
C 

IF ( F o u n d )  THEN 
OPEN(UN1T = 2, F I L E  = 'THSN-SYM.'//Bnf, STATUS = 'OLD', ACCESS 

& = 'DIRECT', RECL = NwStLg, FORM = 'UNFORMATTED', IOSTAT = E r r o r )  
Found = E r r o r  .EQ. 0 

ENDIF 
C 

c E i t h e r  initialize o r  read hash tables... 
C 

IF (.NOT. Found) THEN 
CLOSE (7, STATUS = 'DELETEJ, IOSTAT = E r r o r )  
CLOSE (3, STATUS = 'DELETEJ, IOSTAT E r r o r )  
OPEN(UN1T = 3, F I L E  = 'THSN-DAT.'//Bn$, STATUS = 'NEWJ, ACCESS 

& = 'DIRECT', RECL = (No~Subbasins+1)*Max~NoOSta*4, FORM 
& = 'UNFORMATTED') 

CLOSE(2, STATUS = 'DELETEJ, IOSTAT = E r r o r )  
OPEN(UN1T = 2, F I L E  = 'THSN-SYM.'//Bn$, STATUS = 'NEWJ, ACCESS 

& = 'DIRECT', RECL = NwStLg, FORM = 'UNFORMATTED') 
No-Networks = 0 
DO 3 I = I, H a s h - S i z e  

Hash -Tab le (1 )  = 0 
3 CONTINUE 

E L S E  
DO 502 I = 1, H a s h - S i z e  

READ(7) Hash -Tab le (1 )  
5 0 2  CONTINUE 

DO 503 I = I, Max-No-Networks 
READ(7) C h a l n - T a b l e ( 1 )  

503 CONTINUE 
DO 504 I = 1, Max-No-Networks 

READ(7) Last-Use(1)  
504 CONTINUE 

DO 505 I = 1, Max-No-Networks 
READ(7) Ntwrk-Sym-Sz(1) 

505 CONTINUE 
CLOSE (7) 
Network-In-Memory = 0 

ENDIF 
C 09aug90 
c O p e n  fi le f o r  saving Thiessen-weight-computation h i s t o r y  log, 09aug90 
C mug90 

OPEN(UN1T = 4 ,  F I L E  = 'HSTRYLOG.' // Bn$, S T A T U S  = 'OLDJ, 09aUg90 
& ACCESS = 'DIRECT', RECL = 8, FORM = 'UNFORMATTED', ERR = 4 2 0 )  09aug90 

4 2 0  CLOSE(4, STATUS = 'DELETE', ERR = 421) mug90 
4 2 1  OPEN(UN1T = 4, F I L E  = 'HSTRYLOG.' // Bn4 ,  S T A T U S  = 'NEWJ, mug90 

& ACCESS = 'DIRECT', RECL = 8, FORM = 'UNFORMATTED', ERR = 4 2 0 )  09aug90 
C 
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c Read a block of da ta  from PROVSNAL.xxx. 
C 

c Rcp = 0 => a t  end-of-file 
C 

c 'DoWhileJ Construct... 
120 IF (Rcp .NE. Zero) THEN 

READ(1, REC = Rcp, ERR = 900) Date, B2, R2, L2 
No-Days = No-Days + 1 
IF (R2 .LT. Zero .AND. .NOT, Always) THEN 

Flag = (old); sk ip  block. 

Rcp = B2 

Preserve old values in provisional subbasin data files by skipping 
record. (They must be there from a previous update!). 

IF (RCS .GT. NO-R~c)  GOT0 890 
Rcs = Rcs + 1 
CALL SequenceDatetDa y, Month, Year, D a t e )  
WRITE(6, 10) Day, Month, Year 

10 FORMAT(lY+, 'Processing:', 213, 15, 
& '. I ' 1 

ELSE 

Flag = "newn, must calculate weighted data. 

Rcp = L2 
Data-No = 0 
IF (.NOT. First-New-Data) THEN 
CALL SequenceDate(First-Day, First-Month, First-Year, D a t e )  
First-New-Data = .TRUE. 

ENDIF 
J = 1 

C 

c A t  end of block i f  Rcp = B2. 
C 
c 'DoWhileJ Construct... 

812 IF (Rcp .NE. B2) THEN 
READ(& REC = Rcp, ERR = 900) Latitude, Longitude, Tmin, ~ m a x ,  

& Precip, Rcp 
C 

c Concatenated binary Latitude & Longitude, 
C 

CALL ID-String(X$(J)) 
QqxfJ) = Latitude / 100. 
Qqy(J) = Longitude / 100. 
Qqmet(J, 1) = Tmln 
QqmetfJ, 2) = Tmax 
Qqmet(J, 3) = Precip 
J = J + i  
GOT0 812 

ENDIF 
J = J - 1  



c Convert station locations t o  map coordinates; not executed if  J = 0. 
C 

DO 130 Sta-No = 1, J 
CALL Compute-Map-Coordinates(Qqx(Sta-No), Qqy(Sta-No)) 

130 CONTINUE 
C 

c Data-No = 1 => minimum temperature 
c 2 => maximum temperature 
c 3 => precipitation 
C 

c 'DoWhileJ Construct... 
300 IF (Data-No .LT. 3) THEN 

Data-No = Data-No + 1 
CALL SequenceDate(Da y, Month, Year, Date) 
WRITE(6, 30) Day, Month, Y e a r ,  Data-No 

30 FORMAT(IH+, 'Processing:', 213, 15, 
& '; D a t a  No. ', 11, ' 

I = 1 
K = O  

c 'DoWhileJ Construct ... 
112 IF (K .NE. J) THEN 

K = K + l  
Q = Qqmet(K, Data-No) 
IF (Q .GT. -9000) THEN 
Y$(I) = X$(K) 
Qx(1) = Qqx(K) 
QYU) = Qqy(K) 
Qmet(1) = Q 
I = I + 1 

ENDIF 
GOT0 112 

ENDIF 
No-Sta = I - 1 

If all is missing for  t h i s  data item, skip weighting and f i l l  
i n  as missing. 

IF (No-Sta .EQ. 0) THEN 
DO 311 Subbasin = 0, No-Subbasins 
Qwmet(Subbasin, Data-No) = -9999 

311 CONTINUE 
c 17 jan90 
c If t h i s  is a 1-station network then do not compute new 17jan90 
c Thiessen weights since it is unnecessary t o  do so. Simply 17jan90 
c use t h e  value a t  t h e  s ta t ion as t h e  weighted value. 17 Jan90 
c 17 jan90 

ELSE IF (No-Sta .EQ. 1) THEN 17 jan90 
C 09aug90 
c Write t o  the  history log file, an unformatted, direct access 09aug90 
c file read and written t o  sequentially. Each record has t h e  09aug90 
c following structure:  09aug90 
C 09aug90 
c ddccnnli (unformatted, stored as 4 2-byte integers) 09aug90 
C 11111111 mug90 
c 11111111 network index (networK number) 09aug90 
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c 111111 Total-No-Networks 09aug90 
c 1111 Hundreds place is code: 09aug90 
c 11 0: network added Waug90 
c I1 1: network deleted 09aug90 
c II 2: 1-station "network" added & dropped 09aug90 
c I1 3: network recalled Waug90 
c I1 4: network repeated 09aug90 
c II Tens place is Data-No 09aug90 
c I1 D a t e  09aug90 
C mug90 

WRITE(4) Date, Data-No + 200, Total-No-Networks, 0 09aug90 
DO 312 Subbasin = 0, No-Subbasins 17 jan90 
Qwmet(Subbasin, Data-No). = NINT(Qmet(1)) 17 Jan90 

312 CONTINUE 17 Jan90 
ELSE 

C 

c Construct network identifier. 
C 

Network-ID = Y$(i) 
DO 132 Sta-No = 2, No-Sta 
Network-ID = Network-ID(l:(Sta-No - 1)*4) // Y$(Sta-No) 

132 CONTINUE 
Symbol-Size = No-Sta 'r 4 

C 

c Compare network identifier w i t h  networks already computed. 
C 

CALL Find-Symbol(Network-ID, Symbol-Size, Found, Networ k-No) 
IF (.NOT. Found) THEN 
IF (No-Networks ,EQ. Max-No-Networks) THEN 

C 

c Tables full, f ind  least used... 
C 

Earliest-Last-Use = 32767 
DO 4 Network-No = 1, Max-No-Networks 
IF (Earliest-Last-Use .GT. Last-Use(Network-No)) THEN 
Earliest-Last-Use = Last-UsetNetwork-No) 
Network-To-Delete = Network-No 

ENDIF 
4 C O m  

READ(2, REC = Network-To-Delete) Network-S ymbol-To-Delete 
I = Ntwrk-Sym-Sz(Network-To-Delete) 
WRITE(4) Date, Data-No + 100, Total-No-Networks, 09aug90 

& Network-To-Delete 09aUg90 
CALL Delete~Symbol(Network~Symbol~To~De1ete, I, Network-No) 

ELSE 
Network-No = No-Networks + 1 
No-Networks = Network-No 

ENDIF 
CALL Store-Symbol(Network-ID, Symbol-Size, Ne t w  o r  k-No) 

C 

c Save current weights before calculating new ones, i f  necessary. 
C 

IF (.NOT. Saved) THEN 
C 

c SUP save i f  current weights a re  ones t o  be deleted; w i l l  only 
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happen (current is least-used) i f  Max-No-Networks = 1. 

IF (Network-In-Memory .NE. Network-No) THEN 
WRITE(6, 11) Day, Month, Year, Da ta -No  
FORMAT(lH+, 'Processing:', 213, 15, 
'; D a t a  No. ', 11, '; saving old weights. ' 1 

CALL Invalidate-Old-Weights(Bn$, Error) 
WRITE(3, REC = Network-In-Memory) qTUessen-Weights 

ENDIF 
ENDIF 
WRITE(6, 13) Day, Month, Year, Data-No, Total-No-Networks + 1 
FORMAT(lH+, 'Processing:', 213, 15, 
'; D a t a  No. ', 11, '; finding new weights ', 16, '.') 

WRITE(4) Date, Data-No, Total-No-Networks + 1, Network-No 09aug90 
CALL Thiessen-Weights(No-Sta) 
Saved = .FALSE. 
Total-No-Networks = Total-No-Networks + 1 
Network-In-Memory = Network-No 

ENDIF 
IF (Network-No .NE Network-In-Memory) THEN 
IF (.NOT. Saved) THEN 
WRITE(6, 11) Day, Month, Year, Data-No 
CALL Invalidate-Old-Weuhts(Bn$, Error) 
WRITE(3, REC = Network-In-Memory) qThiessen-Weights 

ENDIF 
WRITE(6, 12) Day, Month, Year, Data-No 
FORMAT(IH+, 'Processing:', 213, 15, 
'; D a t a  No. ', 11, '; reading old weights. ' 1 

WRITE(4) Date, Data-No + 300, Total-No-Networks, Network-No 09aug90 
READ(3, REC = Network-No) ql3uessen-Weights 
Network-In-Memory = Network-No 
Saved = .TRUE. 

ELSE 28f eb90 
IF (Found) THEN 09aug90 
WRITE(6, 16) Day, Month, Year, Data-No 28f eb90 
FORMAT(IH+, 'Processing:', 213, 15, 28f eb90 
'; D a t a  No. ', 11, '; using previous weights. ') 28f eb90 

WRITE(4) Date, Data-No + 400, Total-No-Networks, Network-No 09aug90 
ENDIF 09a-90 

ENDIF 
Last-Use(Network-No) = Date 
DO 200 Subbasin = 0, No-Subbasins 
Qq = 0. 
DO 201 Sta-No = 1, No-Sta 

Qq = Qq + Qmet(Sta-No) r qThiessen-Weights(Sta-No, Subbasin) 
CONTXNUE 
Qwmet(Subbasin, Data-No) = NINT(Qq) 

CONTINUE 
ENDIF 
GOT0 300 

ENDIF 

Wrlte updated values t o  provisional subbasln data intermediate file. 

Number-Of-Records = Number-Of-Records + 1 
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WRITE(5) R c s  
DO 321 Subbasin = 0, N o - S u b b a s i n s  

WRITE(5) ( Q w m e t ( S u b b a s i n ,  Data-No), Data-No = 1, 3) 
321  CONTINUE 

IF ( R c s  .GT. No-Rec) No-Rec = R c s  
R c s  = R c s  + 1 

ENDIF 
GOT0 120 

ENDIF 
C 
c E n d  of PROVSNAL.xxx. 
C 

CALL SequenceDate(Las t -Day,  La&-Month, Las t -Yea r ,  D a t e )  
L 

c Save T h i e s s e n  w e i g h t s  and n e t w o r k  hash tables. 
C 

WRITE(6, 1 4 )  
14 FORMAT(lH+, 

&'Saving Thiessen w e i g h t s  and n e t w o r k  hash tables. ' 1 
IF (.NOT. Saved) THEN 

CALL Invavdate-Old-Weights(Bn$, Error )  
WRITE@, REC = Network-In-Memory) q T h i e s s e n - W e i g h t s  

ENDIF 
CLOSE (3) 
CALL Invalidate-Old-Weights(Bn$, Error)  
OPEN(UN1T = 7, FILE  = 'THSN-HSH.' // Bn$, STATUS = 'NEWJ, 

& ACCESS = 'DIRECTJ, RECL = 2, FORM = 'UNFORMATTED') 
WRITE(7) NwStLg 
WRITEC7) Hash -S ize  
WRITE(7) Max-No-Networks 
WRITE(7) No-Subbas ins  
WRITE(7) Max-No-Sta 
WRITE(7) B a s i n - D e s i g n a t o r  
WRITE(7) No-Networks 
DO 506 I = 1, H a s h - S i z e  

WRITE(7) Hash -Tab le (1 )  
506 CONTINUE 

DO 507 I = 1, Max-No-Networks 
WRITE(7) C h a i n - T a b l e ( 1 )  

507 CONTINUE 
DO 508 I = 1, Max-No-NetworIts 

WRITE(7) Last-Use(1)  
508 CONTINUE 

DO 509 I = 1, Max-No-Networks 
WRITE(7) Ntwrk-Sym-Sz(1) 

509 CONTINUE 
CLOSE (7) 
CLOSE (2) 
CLOSE (4) 09aUe90 

C 

c R e a d  t e m p o r a r y  i n t e r m e d i a t e  s torage file f o r  subbasin w e i g h t e d  data and 
c update individual subbasin files. No-Days = number of records supposed 
c t o  be in the subbasin provisional data files minus header; i f  there are 
c more af ter  the last day added, they are ignored (should never happen w i t h  
c n o r m a l  use of the forecast p a c k a g e ) .  
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C 

DO 5 Subbasin = 0, No-Subbas ins  
WRITE(6, 15) Bn$ // CHAR(Subbas1n  / 1 0  + 48) // 

& C H A R ( S u b b a s 1 n  - (Subbasin / 10) r 10 + 48) 
15 FORMAT(lH+, ' U p d a t i n g  subbasin provisional data file: ', A5, 

81 '.PRV ' 1 
OPEN(UN1T = 7, F I L E  = Bn$ // C H A R ( S u b b a s i n  / 10 + 48) // 

& C H A R ( S u b b a s i n  - (Subbasin / 10) * 10 + 48) // '.PRVJ, S T A T U S  = 
& 'OLD', ACCESS = 'DIRECT', RECL = 6, FORM = 'UNFORMATTED') 

READ(7, REC = 1) I b n ,  No-Rec, K 
I = Number-Of-Records 
J = I  
IF ( J  .GT. B u f f e r - L e n g t h )  J = B u f f e r - L e n g t h  
K = Subbasin + 2 
B 2  = 1 

c ' D o w h i l e '  C o n s t r u c t . . .  
7 IF (J .GT. 0) THEN 

I = I - J  
DO 8 C2 = 1, J 

READ(5, REC = B2) i B u f f e r ( C 2 )  
READ(5, REC = K) B u f f  e r ( C 2 )  
B2 = B2 + N o - S u b b a s i n s  + 2 
K = K + N o - S u b b a s i n s  + 2 

8 CONTINUE 
DO 9 C2 = 1, J 

WRITE(7, REC = i B u f  f e r (C2) )  B u f f  e r ( C 2 )  
9 CONTINUE 

J = I  
IF (J .GT. B u f f e r - L e n g t h )  J = B u f f e r - L e n g t h  
GOT0  7 

ENDIF 
WRITE(7, REC = 1) I b n ,  No-Days, N u m b e r  
CLOSE (7) 

5 CONTINUE 
CLOSE (5, STATUS = 'DELETE') 

C 

c Set flags t o  "old" f o r  processed data. 
C 

R c p  = zone 
c ' D o w h i l e '  C o n s t r u c t  ... 

2 IF ( R c p  .NE. Z e r o )  THEN 
READ(i, REC = Rcp ,  ERR = 900) D a t e ,  B2, R2, L 2  
IF (R2 .GT. Z e r o )  WRITE(1, REC = Rcp,  ERR = 900) D a t e ,  B2, -R2,L2 
R c p  = B 2  
GOT0 2 

ENDIF 
CLOSE (1) 

C 
c G e t  " L e n g t h M  of forecast. 
C 

OPEN(UN1T = 1, F I L E  = 'LENGTH.' // Bn$, S T A T U S  = 'OLD', 
& ACCESS = 'DIRECT', RECL = 52, FORM = 'FORMATTED') 

READ(1, FMT = 1000, REC = 1) L e n g t h  
1000 FORMAT(45X, 15) 

CLOSE (i) 
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C 

c Store ear l ies t  changed da te  i n  f i l e  BSNNM. so t h a t  r e s t  of 
c forecast package knows when t o  begin updating of other files. 
C 

OPEN(UN1T = 1, FILE = 'BSNNM.', STATUS = 'OLDJ, 
& ACCESS = 'DIRECT', RECL = 13, FORM = 'FORMATTEDJ) 
READ(1, FMT = 1005, REC = 2) I, J, Over-The-Lake 

C 

c 3 = designator f o r  this program. 
C 

WRITE(1, FMT = 1005, REC = 2) I, 3, Over-The-Lake, CrLf 
CALL DateSequence(Last-Day, Last-Month, Last-Year, J) 
J = J + 1  ! J = Sequence number of l s t  day of forecast. 
IF (.NOT. First-New-Data) 

& CALL SequenceDate(FirstPay, First-Month, First-Year, J) 
C 

c Provisional da ta  end da te  
C 

WRITE(1, FMT = 1002, REC = 4) Last-Day,Last-Month,Last-Year,CrLf 
1002 FORMAT(213, 15, A2) 

C 

c Determine ending date of forecast, nLengthn F U L ~  months a f t e r  end of 
c d a t a .  
C 

CALL SequenceDatetLast-Day, Last-Month, Last-Year, 3) 
IF (Last-Day .EQ. 1) THEN 
Last-Month = Last-Month + Length 

ELSE 
Last-Month = Last-Month + Length + 1 

ENDIF 
Last-Year = Last-Year + (Last-Month - 1) / 12 
Last-Month = MOD(Last-Month - 1, 12) + 1 
Last-Day = 1 
CALL DateSequence(Last-Day, Last-Month, Last-Year, I) 
I = I - 1  
CALL SequenceDatetLast-Day, Last-Month, Last-Year, I) 
WRITE(1, FMT = 1002, REC = 5) Last-Day, Last-Month,Last-Year,CrLf 

C 

c Determine s tar t ing date f o r  model s ta t i s t ics  output (1st of month of 
c forecast beginning minus 18 months and 1 day) and save i n  BSNNM. 
C 

CALL SequenceDatHLast-Day, Last-Mont h, Las  t Y  ear, J) 
Last-Month = Last-Month + 18 
Last-Year = Last-Year - 3 + (Last-Month - 1) / 12 
Last-Month = MOD(Last-Month - 1, 12) + 1 
Last-Day = 1 
CALL DateSequencetLast-Day, Last-Month, Last-Year, J) 
J = J - 1  
CALL SequenceDatHLast-Day, Last-Month, Last-Year, J) 
WRITE(1, FMT = 1002, REC = 6) Last-Day, Last-Month,Last-Year,CrLf 

C 

c Write earliest date sequence number of added/changed data for  other 
c files, comparing it to t h e  date already the re  fo r  them, and writ ing the 
c earliest back. This number is used by other programs that update those 
c files as the beginning of the update; a t  that time, the  other programs 
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c correct  this n u m b e r  t o  reflect the  update. 
C 

CALL Da teSequence (F i r s t -Day ,  F i r s t - M o n t h ,  Firstyear,  Starts) 
C 

c D a t e  of earliest n e w  data put by DISAVMET since WATOUT.NI4 w a s  last run 
c t o  update  xxx%%.SUM. 
C 

READ(1, FMT = 1002, REC = 7) Last-Day,  Las t -Mon th ,  L a s t - Y e a r  
CALL DateSequence(Las t -Day,  Las t -Month ,  L a s t - Y e a r ,  D a t e )  
IF ( D a t e  .GT. Starts) D a t e  = Starts 
CALL SequenceDate(Las t -Day,  Las t -Month ,  L a s t - Y e a r ,  D a t e )  
WRITE(1, FMT = 1002,  REC = 7) Las t -Day,  L a s t - M o n t h ,  L a s t - Y e a r , C r L f  

C 

c D a t e  of earliest n e w  data put by DISAVMET since LUMPSTOR.NI4 w a s  last 
c r u n  t o  update xxxALL.SUM. 
C 

READ(1, FMT = 1002, REC = 8 )  Las t -Day,  L a s t - M o n t h ,  L a s t - Y e a r  
CALL Da teSequence tLas t -Da  y, Las t -Month ,  L a s t - Y e a r ,  D a t e )  
IF ( D a t e  .GT. Starts) D a t e  = Starts 
CALL SequenceDate(Las t -Day,  Las t -Month ,  L a s t - Y e a r ,  D a t e )  
WRITE(& FMT = 1002, REC = 8 )  Las t -Day,  Las t -Mon th ,  L a s t - Y e a r , C r L f  

C 

c D a t e  of earliest n e w  data put by DISAVMET since CMOFPOSR.NI4 w a s  last 
c r u n  t o  update xxxALL.MET. 
C 

READ(1, FMT = 1002, REC = 9) Las t -Day,  Las t -Mon th ,  L a s t - Y e a r  
CALL DateSequence(Las t -Day,  Las t -Month ,  L a s t j e a r ,  D a t e )  
IF ( D a t e  .GT. Starts) D a t e  = Starts 
CALL SequenceDate(Las t -Day,  Las t -Month ,  Las t -Yea r ,  D a t e )  
WRITE(1, FMT = 1002, REC = 9) Las t -Day,  L a s t - M o n t h ,  L a s t - Y e a r , C r L f  
CLOSE (1) 

WRITE($ 2005)  Tota l -No-Networks  
2 0 0 5  FORMAT(IH+, 'Successful c o m p l e t i o n  of DISAVMET:', 16, 

& ' New Thiessen n e t w o r K s  c o m p u t e d !  ') 
CALL EXIT(0)  

C 

c E r r o r  handling... 
C 

c P r o b l e m s  w i t h  PROVSNAL.xxx o r  w i t h  xxx%%.PRV. 
C 

8 9 0  WRITE(6, 2001)  B n S  
2001  FORMAT(IX, ' E n d - o f - f i l e  read before expected on old provisionalJ, 

& /, iX, 'subbasin data file: ', a3, 'XX.PRVJ, 
& /, iX, ' U p d a t i n g  aborted!') 

GOT0  891 

900 WRITE(6, 2000) B n $  
2000 FORMAT(IX, ' D a t a  file, PROVSNAL.', A3, 

& ' is not  present o r  is i n  error.', /, iX, ' U p d a t i n g  a b o r t e d ! ' )  
891 OPEN(UN1T = 2, F I L E  = 'BSNNM.', STATUS = 'OLDJ, 

& ACCESS = 'DIRECT', RECL = 13, FORM = 'FORMATTED') 
READ(2, FMT = 1005, REC = 2) I, J, O v e r - T h e - L a k e  

1001 FORMAT(A10) 
1005 FORMAT(213, A4,  iX, A2) 
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C 

c Invalidate use of any p r o g r a m s .  
C 

WRITE(2, FMT = 1005,  REC = 2)  I, -1, Over -The -Lake ,  C r L f  
CLOSE (2) 
CALL EXIT(1) 
END 

SUBROUTINE Invalidate-Old-WeightsCsnA E r r o r )  
IMPLICIT NONE 
INTEGERr2 E r r o r  
CHAFuCTERr3 Bn$ 
OPEN(UN1T = 7, F ILE  = 'THSN-HSH.' // Bn$, STATUS = 'OLD', ACCESS 

& = 'DIRECT', RECL = 2, FORM = 'UNFORMATTED', IOSTAT = E r r o r )  
CLOSE (7, STATUS = 'DELETE', IOSTAT = E r r o r )  
RETURN 
END 

INTEGERr2 FUNCTION Hash(Symbo1, K, Hash-Size)  
C 

c This function returns the hash code f o r  a particular symbol g i v e n  the 
c s y m b o l  length (K) and hash size. 
C 

IMPL,ICIT NONE 
INTEGERr2 Max-No-Sta, NwStLg 
PARAMETER (Max-No-Sta = *wwwr*wrrr*rrrrr filled in  by PRDSAVMT rr*r*+*** 
PARAMETER (NwStLg = Max-No-Sta * 4) 

CHARACTERNNwStLg) Symbo l  
INTEGERw2 K, Hash -S ize  

INTEGERr2 J, I, Bit-No, Byte-No, M 

J = O  
DO 1 I = 0, 14 

Bit-No = I r (K + 8 . /  15) 
Byte-No = Bit-No / 8 + 1 
Bit-No = MOD(Bit-No, 8 )  
M = IAND(ICHAR(Symbol(Byte-N0:Byte-No)), ISHFT(l28 ,  -Bit-No)) 
IF (M .NE. 0) J = IOR(J ,  ISHFT(1,  I)) 

I CONTINUE 
H a s h  = MOD(J, H a s h - S i z e )  + 1 
RETURN 
END 

SUBROUTINE Find-Symbol(S,  Ss, Found, Indecs) 
C 

c T h i s  routine searches f o r  a given symbol in  the hashed s y m b o l  table 
c and, if it is found, re turns  Found = .TRUE. and its index i n  the symbol 
c table. S is the symbol t o  s tore.  H a s h - t a b l e  is t h e  table t o  hash to;  
c its contents point t o  positions in the S y m b o l - T a b l e  (On disk) and in . the  
c C h a i n - T a b l e .  If a s y m b o l  hashes t o  the  s a m e  location i n  the  H a s h - T a b l e ,  
c then it w i l l  exist i n  the s y m b o l  table along the  links established by t h e  
c C h a i n - T a b l e .  
C 
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IMPLICIT NONE 
INTEGERr2 Max-No-Sta, NwStLg, Max-No-Networks, Hash-Size  
PARAMETER (Max-No-Sta = r**w*****ww**rr* filled i n  by PRDSAVMT rwr r r r r r r  
PARAMETER (NwStLg = Max-No-Sta * 4 )  
PARAMETER (Max-No-NetworKs = 1000) 
PARAMETER (Hash-Size  = 1500) 

CHARACTERr(NwStLg) S 
INTEGERr2 Ss, Indecs 
LOGICALri Found 

INTEGERr2 Hash-Table(1:Hash-Size), Chain-Table(1:Max-No-Networks), 
& H a s h ,  NtwrK-Sym-Sz(i:Max-No-Networks) 

CHARACTERdNwStLg) Ste 
COMMON /HshTbIs/ Hash-Table, Chatn-Table, Ntwrk-Sym-Sz 

Indecs = H a s h - T a b l e ( H a s h ( S ,  S s ,  H a s h - s i z e ) )  
IF (Indecs .EQ. 0 )  THEN 
Found = .FALSE. 

E L S E  
READ(2, REC = Indecs) Ste 

c ' D o w h i l e '  C o n s t r u c t . . .  
1 IF (S .NE. Ste .AND. C h a i n - T a b l e ( 1 n d e c s )  .NE. 0) THEN 

Indecs = C h a i n - T a b l e ( 1 n d e c s )  
READ(2, REC = Indecs) Ste 
GOT0 1 

ENDIF 
Found = S .EQ. Ste 

ENDIF 
RETURN 
END 

SUBROUTINE Store-Symbol(Symbo1, Symbol-size,  Indecs) 

c T h i s  routine stores a s y m b o l  i n  the given hashed s y m b o l  table. See 
c c o m m e n t s  i n  the procedure: F ind -Symbo l .  Indecs is the place i n  the  tables 
c to  store the symbo l .  THIS ROUTINE DOES NOT CHECK TO S E E  IF SYMBOL IS 
c ALREADY IN THE TABLES NOR IF THE TABLES OVERFLOW! 
C 

IMPLICIT NONE 
INTEGERr2 Max-No-Sta, NwStLg, Max-No-Networks, Hash-Size 
PARAMETER (Max-No-Sta = www*rwwrrww**w*+ filled i n  by PRDSAVMT rrwrrrrrr 
PARAMETER (NwStLg = Max-No-Sta w 4) 
PMUMEXER (Max-No-Networks = 1000) 
PARAMETER (Hash-Size  = 1500) 

CIURACTERMNwStLg) Symbol 
INTEGERr2 Symbol-Size,  Indecs 

INTEGERr2 I ,  H a s h ,  Hash-Table(1:Hash-Size), 
& Chain-Table(i:Max-No-Networks), NtwrKSymSz(l:Max-No-Networks) 

COMMON /HshTbls/ Hash-Table, Chain-Table, Ntwrk-Sym-Sz 

WRITE(2, REC = Indecs) S y m b o l  
Ntwrk-Sym-Sz(1ndecs) = Symbol-Size  
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I = Hash(Symbo1, Symbol-size, Hash-size) 
IF (Hash-Table(1) .EQ. 0) THEN 
Chain-Table(1ndecs) = 0 

ELSE 
Chain-Table(1ndecs) = Hash-Table(1) 

ENDIF 
Hash-Table(1) = Indecs 
RETURN 
END 

! Start  new chain 

! Insert in  chain 

! Store i n  hash table 

SUBROUTINE Delete-Symbol(S, Ss, Indecs) 
U 

c This routine finds and deletes a given symbol from the  hashed symbol 
c table and re turns  the  index In the  symbol table of the  new vacancy. See 
c comments in  the procedure: Find-Symbol. ASSUMES THAT SYMBOL EXISTS IN 
c THE HASHED SYMBOL TABLE; IT IS UNCHECKED HERE!!! 
C 

IMF'LICIT NONE 
INTEGERr2 Max-No-Sta, NwStLg, Max-No-Networks, Hash-Size 
PARAMETER (Max-No-Sta = rm*rrw~wwr+ww++ filled i n  by PRDSAVMT rrrrrrrww 
PARAMETER (NwStLg = Max-No-Sta r 4) 
P v  (Max-No-Networks = 1000) 
PARAMETER (Hash-Size = 1500) 

CHARACTERNNWS t Lg) S 
INTEGERr2 Ss, Indecs 

INTEGERr2 Hash-Table(1:Hash-Size), Chain-Table(1:Max-No-Networks), 
& Index-Save, Hash, Ntwrk-Sym-Sz(tMax-No-Networks) 
CHARACTERNNwStLg) Ste 
COMMON /HshTbls/ Hash-Table, Chain-Table, N t  wrk-S ym-Sz 

Index-Save = Hash(S, Ss, Hash-Size) 
Indecs = Hash-Table(1ndex-Save) 
READ(2, REC = Indecs) Ste 
IF (S .EQ. Ste) THEN 
Hash-Table(1ndex-Save) = Chain-Table(1ndecs) . 

ELSE 
c 'Dowhile* Construct... 

1 IF (S .NE. Ste) THEN 
Index-Save = Indecs 
Indecs = Chain-Table(1ndecs) 
READ(2, REC = Indecs) Ste 
GOT0 1 

ENDIF 
Chain-Table(1ndex-Save) = Chain-Table(1ndecs) 

ENDIF 
RETURN 
END 

SUBROUTINE Thiessen-Weights(No-Stations) 
C 

c This routine calculates Thiessen weights fo r  all meteorological 
c stations, f o r  each subbasin, fo r  all subbasins. 
C 
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Inputs are: basin map, zMap(0:Map-Width,O:Map-Height) 
where 'zMap(1, J)' is a r r a y  of codes, 

one code for each subbasin 
'I' is the x-coordinate of an area on the  map 
'J' is the y-coordinate of an area on t h e  map 

number of meteorological stations in  network, No-Sta 
s ta t ion coordinates, Qx(1:No-Sta), Qy(1:No-Sta) 

where 'Qx(Sta-No)' is t h e  x-coordinate of stat ion 
'Qy(Sta-No)' is the  y-coordinate of s ta t ion  
'Sta-No' is station index between 1 and No-Sta 

Outputs are: weight table, qThiessen~Weights(ONo~Subbasins, 1:No-Sta) 
where 'qThiessen-Weights(Subbasin, Sta-No)' 

is the Thiessen welght for indicated 
subbasin and station 

Thiessen weights a re  determined by computing polygon maps (one a t  a 
time and disposing of each before getting t h e  next) and counting t h e  
codes of each subbasin i n  t h e  polygon row 'windows' (between l e f t  
and right columns in each row). 

IMPLICIT NONE 
INTEGERr2 Map-Width, Map-Height, Max-No-Sta, No-Subbasins, 

& DummyYCode 

PARAMETER (Map-Width = r*ww+rwrrwrr+rwwr filled in  by PRDSAVMT rrwrrrrrr 
PARAMETER (Map-Height = r*rw*r*rrwrwwr+r filled i n  by PRDSAVMT wrrrrrwww 
PARAMETER (Max-No-Sta = rrrwrwrrwwrrwrrr filled i n  by PRDSAVMT rwwrrrwwr 
PARAMETER (No-Subbasins = rr**r+rwrwrrrr filled i n  by PRDSAVMT rrrrrrrrw 

' 

P- (Dummy-Code = No-Subbasins + 1) 

CHARACTERri zMap(0:Map-Width, 0:Map-Height) 
REALr4 qThiessen-Weights(1:Max-No-Sta, 0:No-Subbasins + 2), 

& qCount(O:No~Subbasins), Q 
INTEGERr4 Qtw(1:Max-No-Sta, 0:No-Subbasins + 2), Qk, Qkk 
INTEGERr2 Lrow(0:Map-Height), Rrow(0:Map-Height), Sta-No, No-Sta, 

& Y1, Yu, No-Stations, Subbasin, No-Sta-Minus-One, L, R, I, J 
C 

c NOTE: The count array,  "Qtw" above, and t h e  variables, Qk and Qkk below, 
c must be typed as INTEGERr4 so that the  counting additions in  t h e  double 
c DO-LOOP 2 below and the  summation i n  DO-LOOP 205 are very fas t  and *QtwN 
c is dimensionally compatable w i t h  HqThiessen-WeightsH. If INTEGERr4 is 
c unavailable, then  use REALw4. 
C 

COMMON /Weights/ qThiessen-Weights, qCount 
COMMON /Digital/ zMap 
COMMON /Polygon/ Sta-No, No-Sta, Y1, Yu, Lrow, R r o w  
EQUIVALENCE (qThlessen-Welghts, Qtw) 

No-Sta = No-Stations 
IF (NO-Sta .EQ. 1) THEN 

DO i Subbasin = 0, No-Subbasins 
qThiessen-Weights(& Subbasin) = 1.0 

1 CONTINUE 
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ELSE 
No-Sta-Minus-One = No-Sta - 1 
DO 2 Sta-No = I, No-Sta-Minus-One 
DO 3 Subbasin = 0, No-Subbasins + 2 
Qtw(Sta-No, Subbasin) = 0 

3 CONTINUE 
CALL messenPolygon 
DO 4 J = Yl,  YU 

L = L r o w ( J )  
R = Rrow(J) 
D O 5 I = L , R  
Subbasin = ICHAR(zMap(1, J)) 
Qtw(Sta-No, Subbasin) = Qtw(Sta-No, Subbasin) + 1 

5 CONTINUE 
4 CONTINUE 
2 CONTINUE 

DO 6 Sta-No = 1, No-Sta-Minus-One 
Qtw(Sta-No, 0) = Qtw(Sta-No, 0) + Qtw(Sta-No, Dummy-Code) 

6 CONTINUE 

DO 7 Subbasin = 0, No-Subbasins 
Qk = 0 
Q = q~ount(~ubbas1n) 
IF (Q .EQ, 0) THEN 

Q = 1.0 
QK = 1.0 

ENDIF 
DO 8 Sta-No = I, No-Sta-Minus-One 

QKK = Qtw(Sta-No, Subbasin) 
Gut = QK + QKK 
qThiessen-Welghts(Sta-No, Subbasin) = QkK / Q 

8 CONTINUE 
qThiessen-Weights(No-Sta, Subbasin) = 1. - QK / Q 

7 CONTINUE 
ENDIF 
RETURN 
END 

SUBROUTINE TZuessen-Polygon 
C 

c This routine generates a map of the  Thiessen polygon f o r  t h e  
c given station. Only t h e  polygon edges a r e  identified. 
C 

c Inputs are: s ta t ion  index, Sta-No 
c total number of stations, No-Sta 
c map coordinates of each station (expressed i n  map units), 
c Qx(1:No-Sta) and Qy(1:No-Sta) 
C 

c Outputs are: polygon map expressed as left and r i g h t  abcissa f o r  each 
c '  ordinate, Lrow(0:Map-Height) and Rrow(0:Map-Height) 
c map upper most and lower most ordinate values, Yu and Y l  
G 

C 

c Polygon edges a r e  found by f i r s t  locating an in i t i a l  point on t h e  edge 
c of t h e  polygon, o r  in  the  polygon but on t h e  edge of t h e  map, and then  
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c searching along t h e  edge (of the  polygon o r  map, whichever dominates) 
c t o  establish o ther  edge points. The search pa t t e rn  is ini t ia l ly  nor th ,  
c east, south, and west (NESW) unt i l  t h e  next point is found i n  both t h e  
c map and polygon. The search pa t te rn  is rotated (ESWN, SWNE, WNES, etc.) 
c whenever the  search returns t o  the  previous point found (no next point 
c found) and the  search continues unt i l  t h e  edge is completely traversed. 
c A point is identified as being i n  t h e  polygon i f  t h e  polygon s tat ion is 
c t h e  closest of all s ta t ions t o  it. 
C 

IMPL,ICIT NONE 
INTEGERH~ Map-Width, Map-Height, Max-No-Sta 

PARAMETER (Map-Width = wrwrrrrwrrrrwrrwr filled i n  by PRDSAVMT wrrwnwrrr 
PARAMETER (Map-Height = rrrwrrwwwrwwwrww filled i n  by PRDSAVMT wrwwrwwrr 
PARAMETER (Max-No-Sta = wrwrwwrwrwrrrrr+ filled in  by PRDSAVMT rwrrrwwwr 

REALr4 Qx(1:Max-No-Sta), Qy(1:Max-No-Sta), SrtX(1:Max-No-Sta), 
& SrtY(1:Max-No-Sta), V 
INTEGERr2 Search-Pattern-X(1:4, 0:5), Search-Pattern-Y(1:4, 0:5), 

& Lrow(0:Map-Height), Rrow(0:Map-Height), Sta-No, No-Sta, Y1, Yu, 
& No-Pattern-Rotations, N, J, I, StaNo, istart ,  jStart ,  i L a s t ,  
& jlast, iF i rs t ,  jFirst,  Ii, Jj, Search, SrtN(1:Max-No-Sta) 
LOGICALrl First-Cell, Closest-Station 
COMMON /Sta-Loc/ Qx, Qy, SrtX, SrtY, SrtN, N 
COMMON /Polygon/ Sta-No, No-Sta, Y1, Yu, Lrow, R r o w  

C 
c Initialize search pattern and number of pa t t e rn  rotations 
C 

DATA Search-Pattern-X / 0, 1, 0, -1, 
& 1, 0, -1, 0, 
& 0, -1, 0, 1, 
& -1, 0, 1, 0, 
& 0, I, 0, -1, 
& 1, 0, -1, o/ 
DATA Search-Pattern-Y / 1, 0, -1, 0, 

& 0, -1, 0, 1, 
& -1, 0, 1, 0, 
& 0, 1, 0, -1, 
& 1, 0, -1, 0, 
& 0, -1, 0, i /  
NoPattern-Rotations = 0 
N = No-Sta 

C 

c Initialize upper most and lower most ordinates t o  null map. 
C 

Y1 = Map-Height 
Yu = 0 

C 

c Initialize le f t  and r i g h t  row l i m i t s  t o  null map. 
C 

DO 99 J = 0, Map-Height 
L ~ o w ( ~ )  = Map-Width 
R r o w ( j )  = o 

99 CONTINUE 
C 



c Store station coordlnates and numbers i n  order of closest t o  Sta-No. 
C 

DO 1 I = 1, No-Sta 
SrtX(1) = (Qx(1) - Qx(Sta-No)) w *  2 + (Qy(1) - Qy(Sta-No)) wr 2 
SrtN(1) = I 

1 CONTINUE 
DO 2 I = 1, No-Sta - 1 
StaNo = SrtN(1) 
V = SrtX(1) 
DO 3 J = I + 1, No-Sta 
IF (SrtX(J) .LT. V) THEN 
SrtX(1) = SrtX(J) 
SrtX(J) = V 
V = SrtX(1) 
SrtN(1) = SrtN(J) 
SrtN(J) = StaNo 
StaNo = SrtN(1) 

ENDIF 
3 CONTINUE 
2 CONTINUE 

DO 4 I = 1, No-Sta 
SrtX(1) = Qx(SrtN(1)) 
SrtY(1) = Qy(SrtN(1)) 

4 CONTINUE 
C 

c Find map o r  off-map location of s ta t ion and f ind  an initial 
c point on the  map, on t h e  polygon edge with nothing t o  t h e  north.  
C 

c NOTE: Since station coordinates a r e  already shif ted t o  economize on 
c distance calculations, we must *unshif tn  t h e m  t o  determine which Cell 
c t h a t  t h e  s ta t ion is in. Alternatively, we could use t h e  sh i f ted  
c coordinates and rout ine Closest-Station t o  see which cell is closest t o  
c the  station (which would be t h e  cell t h a t  t h e  s ta t ion is in); bu t  that is 
c too much work. 
C 

I = Qx(Sta-No) + 0.5 
J = Qy(Sta-No) + 0.5 

IF (I .GT. Map-Width) THEN 
IF (J .GT. Map-Height) THEN 

c Station is northeast of map... 
GOT0 981 

ELSE 
IF (J .GE. 0) THEN 

c Station is east  of map... 
GOT0 971 

ELSE 
c Station is southeast of map... 

GOT0 961 
ENDIF 

ENDIF 
ELSE 
IF (I .GE. 0) THEN 
IF .(J .GT. Map-Height) THEN 

c Station is north of map... 
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GOT0 951 
ELSE 
IF (J .GE. 0) THEN 
Station is i n  map... 
GOT0 941 

ELSE 
Station is south of map... 
GOT0 931 

ENDIF 
ENDIF 

ELSE 
IF (J .GT. Map-Helght) THEN 
Station 1s northwest of map ... 
GOT0 921 

ELSE 
IF (J .GE. 0) THEN 
Station is west of map... 
GOT0 911 

ELSE 
Station is southwest of map... 
GOT0 901 

ENDIF 
ENDIF 

ENDIF 
ENDIF 

C 
c Search from northwest corner east and continue if  nothing found. 
C 

981 I = 0 
J = Map-Height 

c 'DoWhileJ Construct... 
982 IF (I .LE. Map-Width) THEN 

IF (Closest-Station(1, J)) GOT0 999 
I = I + I  
GOT0 982 

ENDIF 
C 

c Search from northeast corner south and exit if  nothing found. 
C 
971 I = Map-Width 

J = Map-Height 
c 'Dowhile' Construct... 
983 IF (J .GE. 0) THEN 

IF (Closest-Station(1, J)) GOT0 999 
J = J - I  
GOT0 983 

ENDIF 
RETURN 

C 
c Search from northeast corner south and continue if  nothing found. 
C 
961 I = Map-Width 

J = Map-Height 
c 'Dowhile' Construct... 
962 IF (J .GE. 0) THEN 



IF (Closest-Station(1, J)) GOT0 999 
J = J - 1  
GOT0 962 

ENDIF 
C 

c Search from southeast corner west and exit i f  nothing found. 
C 

I = Map-Width 
J = O  

c 'DoWhile' Construct... 
963 IF (I .GE. 0) THEN 

IF (Closest-Station(1, J)) GOT0 999 
I = I - 1  
GOT0 963 

ENDIF 
RETURN 

C 

c Search from southwest corner east and exit if  nothing found o r  
c continue i f  something found. 
C 

931 I = 0 
J = O  

c 'DoWhile' Construct... 
932 IF (I ,LE. Map-Width) THEN 

IF (Closest-Station(1, J)) GOT0 941 
I = I + l  
GOT0 932 

ENDIF 
RETURN 

C 

c Search nor th  unt i l  o u t  of polygon, 
C 

c 'DoWhile' Construct... 
941 IF (Closest-Station(1, J)) THEN 

J = J + l  
IF (J .GT. Map-Height) GOT0 942 
GOT0 941 

ENDIF 
C 

c G o  back i n t o  polygon. 
C 

9 4 2 J =  J - I  
GOT0 999 

C 
c gea-t7f1 fpt:rm 110~t.fiw8st. COTll6P sout.ll ant1 t:ont.lnue If notlllns found, 
C 

901 I = 0 
J = Map-Height 

U ... 
902 IF (J .GE. 0) THEN 

IF (Closest-Station(1, J)) GOT0 999 
J = J - 1  
GOT0 902 

ENDIF 



c Search from southwest corner east and exit ~f nothing found. 
C 

I = O  
J = O  

c 'Dowhile' Construct... 
903 IF (I .LE. Map-Wldth) THEN 

IF (Closest-Statlon(1, J)) GOT0 999 
I = I + l  
GOT0 903 

ENDIF 
RETURN 

C 

c Search from northwest corner east and continue i f  nothing found. 
C 

921 I = 0 
J = Map-Helght 

c 'Dowhile' Construct... 
922 IF (I .LE, Map-Width) THEN 

IF (Closest-Station(1, J)) GOT0 999 
I = I + l  
GOT0 922 

ENDIF 
C 

c Search from northwest corner south and exit i f  nothing found. 
C 

911 I = 0 
J = Map-Height 
GOT0 983 

C 

c Search from northwest corner east and exit if nothing found. 
C 

951 I = 0 
J = Map-Height 
GOT0  903 

C 

c Edge of polygon (or map) reached, store coordinates 
c and ini t ia l ize  lower-most and upper-most ordinates. 
C 

999 i s t a r t  = I 
JStart  = J 
Y1 = J 
Yu = J 
Lrow(J) = I 
Rrow(J) = I 

C 
c Initialize "last-point-f oundw and *f irst-point-f oundu 
c coordinates to  impossible values and set  First-Cell. 
C 

iLast = Map-Width * 2 
 last = Map-Height * 2 
First = Map-Width r 2 
jFirst = Map-Height * 2 
First-Cell = ,TRUE. 

C 
c Search f o r  edge i n  clocKwise pattern.  
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C 

c 'Dowhile' Construct... 
5 IF (No-Pattern-Rotations .LT. 6) THEN 

I i  = I 
Jj  = J 
Search = 1 

c 'Dowhile' Construct ... 
6 IF (Search .LT. 4) THEN 

Ii = I i  + Search-Pattern-X(Search, No-Pattern-Rotations) 
J j  = J j  + Search-Pattern-Y(Search, No-Pattern-Rotations) 
IF (Ii  .LE. Map-Width .AND. I i  .GE. 0 .AND. Jj  .LE. Map-Height 

a .AND. J j  .GE. 0) THEN 
IF (Closest~Station(II, JJ)) THEN 

Found next edge point; tes t  t o  see if  f i r s t  and store i f  not. 

I = I i  
J = J j  
IF ( i L a s t  .EQ. is tart  ,AND. j L a s t  .EQ. jStar t  .AND. 

81 I .EQ. i F i r s t  .AND. J .EQ. jFirst)  RETURN 
IF (First-Cell) THEN 
i F i r s t  = I 
jFirs t  = J 
First-Cell = .FALSE. 

ENDIF 
IF (J .LT. Y1) Y1 = J 
IF (J .GT. Yu) Yu = J 
IF (I .LT. Lrow(J) )  Lrow(J) = I 
IF (I .GT. R r o w ( J ) )  R r o w ( J )  = I 
i L a s t  = I 
j L a s t  = J 
Search = 0 

ENDIF 
ENDIF 
Search = Search + 1 
GOT0 6 

ENDIF 

Rotate search pattern; if  search pattern changed more than 5 .times, have 
degenerate case of one point is only thing on polygon edge and on map. 

No-Pattern-Rotations = No-Pattern-Rotations + 1 
GOT0 5 

ENDIF 
RETURN 
END 

LOGICALrI FUNCTION ClosestStation(I, J) 
C 

c This rout ine r e t u r n s  .TRUE. i f  the closest s ta t ion t o  point (I, J) is 
c Sta-No and .FALSE. i f  not; assumes t h e  Sta-No is t h e  f i r s t  s t a t i on  
c represented i n  t h e  arrays:  SrtX, SrtY, and SrtN, defined i n  t h e  calling 
c routine. If the ar rays  represent all s ta t ions i n  t h e  network sorted i n  
c order of distance from Sta-No, then  t h i s  rout ine w i l l  f ind  .FALSEnJs 
c faster  than i f  not ordered. The s t ruc ture  of t h e  IF statement herein is 
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c designed t o  guarantee th i s  routine always gives unique assignment of 
c closest station f o r  any (and all) points no matter what t h e  value of 
c Sta-No; i. e., i f  t h i s  rout ine r e tu rns  .TRUE. f o r  one station,  then  it 
c will r e t u r n  .FALSE. f o r  all other  stations f o r  t h e  same point (I,' J). 
c This is a consideration only when a point is equidistant from two 
c stations, a r a r e ,  but  possible problem. 
C 

IMPLICIT NONE 
DlTEEEZ%i? Max-No-Sta 

PARAMETER (Max-No-Sta = wwwwrrrwrrwrwrww filled i n  by PRDSAVMT w+wwrwwrw 

REALr4 X(1:Max-No-Sta), Y(1:Max-No-Sta), SrtX(1:Max-No-Sta), 
& SrtY(1:Max-No-Sta), W, V 
INTEGERr2 I, J, No-Sta, StaNo, SrtN(1:Max-No-Sta) 
COMMON /Sta-Loc/ X, Y, Srtx, SrtY, SrtN, No-Sta 

W = (Srtx(1) - I) r* 2 + (SrtY(1) - J) w* 2 
Closest-Station = .FALSE. 
DO 1 StaNo = 2, No-Sta 

V = (SrtX(StaN0) - I) w w  2 + (SrtY(StaN0) - J) wr 2 
IF (V .LE. W) THEN 
IF (V .EQ. W) THEN 
IF (SrtN(StaN0) .LT. SrtN(1)) RETURN 

ELSE 
RETURN 

ENDIF 
ENDIF 

1 CONTINUE 
Closest-Station = .TRUE. 
RETURN 
END 

SUBROUTINE Compute-Map-Coordinates(X, Y) 

This routine accepts the latitude and longitude of a point and 
returns the x and y map coordinates of the point representing 
the  'horizontalJ and 'vertical' distances, respectively, from 
an 'origin' on t h e  map of (0.5, 0.5). 

The map is a polyconic projection about a central meridian 
(88.0000 degrees west of the  prime meridian for  Superior). 

On entry, 
x is latitude in degrees and decimal degrees, positive from t h e  

equator north. 
y is longitude in  degrees and decimal degrees, positive from the  

prime meridian east (negative w e s t  of t h e  p. m.). 

On exit,  
x is distance in  kilometers from point (0.5, 0.5) r i g h t .  
y is distance i n  kilometers from point (0.5, 0.5) up. 

IMPLJCIT NONE 
REAL#4 R-MI X-Of f set, Y -Of f set, Radius 
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PARAMETER (R-M = *r***w**rrwrw*r**rr**** filled i n  by PRDSAVMT rr*rrw**r 
PARAMETER (Xpf  f se t  = *rwrw**rrw*r*r***r filled i n  by PRDSAVMT wrrrwrrrr 
PARAMETER (Y-Offset = *ww*rrrrrwrrrrr*r* filled i n  by PRDSAVMT rrrw*rrrr 
PARAMETER (Radius = wrrrwrrrrw*wr*w***** filled i n  by PRDSAVMT rwwrrwrr* 

REALr4 X, Y, L a t ,  Lon, Tp, Snpl 
C 

c Get lati tude i n  radians and longitude in  radians from reference meridian. 
C 

L a t  = X / 57.29578 
Lon = (Y - R-M) / 57.29578 
Tp = TAN(Lat) 
Snpl = SIN(Lat) r Lon 
X = Radius * SIN(Snp1) / Tp 
Y = ~ a d i u s  * (Lat + (1. - COS(Snp1)) / Tp) 
x = x + X-offset 
Y = Y + Y-Offset 
RETURN 
END 

SUBROUTINE ID-String(S t-ID) 
C 

c This routine returns the  concatenated binary image of the  t w o  2-byte 
c integers, contained in  t h e  unlabeled common bloclr, as a 4-byte s t r ing.  
c An effor t  is made t o  enable subsequent ordering by latitude f i r s t  and 
c then longitude. Two-byte integers a r e  stored w i t h  least significant byte 
c f i r s t ;  these are then switched i n  order here  f o r  t h e  1. d. s t r ing.  
C 

IMPLICIT NONE 
CHARACTERw4 St-ID, StaID 
COMMON StaID 
St-Id = StaID(2:2) // StaID(1:l) // StaID(4:4) // StaID(3:3) 
RETURN 
END 

SUBROUTINE DateSequence(Day, Month, Year, SequenceNumber) 
C 

c T h i s  routine computes t h e  number of the  date, with days numbered 
c sequentially from -32768, corresponding t o  12 June 1898, through 32767, 
c corresponding t o  15 November 2077. A l l  variables, constants, and 
c ar i thmetic  a r e  16-bit integer only. 
C 

IMPLICIT NONE 
INTEGERr2 Day, Month, Year, SequenceNumber 
IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND. Month .LT. 3)) THEN 

CALL DS(Day, Month, Year, SequenceNumber, 1896) 
SauenceNumber = Seq-uenceNumber - 835 
SequenceNumber = SequenceNumber - 32767 
RETURN 

ENDIF 
IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN 

CALL DS(Day, Month, Year, SequenceNumber, 1900) 
SequenceNumber = SequenceNumber - 32142 
RETURN 
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ENDIF 
CALL DS(Day, Month, Year, SequenceNumber, 1988) 
RETURN 
END 

SUBROUTINE DS(Day, Month, Year, SequenceNumber, BaseYear) 
C 

c T h i s  routine computes the  number of the  date, with days numbered 
c sequentially from 1 (corresponding t o  t h e  base date). The base 
c date must be 1 March 1900 o r  1 March on any LEAP YEAR not 
c greater than 2010. Dates must be between the  base date and t h e  
c base date plus 32766. [I. e., t h e  logic is correct only fo r  
c dates post-1900 and pre-2100 since 1900 and 2100 a r e  not leap 
c years but 2000 is. Thus, tes ts  fo r  non-leap years on century 
c boundaries except those divisible by 400 which a r e  leap years, 
c a r e  avoided.] This rout ine is set  up t o  use only 2-byte integer 
c variables and to  avoid intermediate use of reals i n  t h e  
c evaluation of expressions. See D r .  DobbJs Journal 80:66-70. 
L 

IMPLICIT NONE 
INTEGER*2 Day, Month, Year, SequenceNumber, BaseYear 
SequenceNumber = Year - BaseYear - 1 + (Month + 9) / 12 
SequenceNumber = 366 * SequenceNumber + SequenceNumber / 4 

81 + (153 r MOD(Month + 9, 12) + 2) / 5 + Day 
RETURN 
END 

SUBROUTINE SequenceDate(Day, Month, Year, SequenceNumber) 
C 

c T h i s  routine computes the  date of the  number, with days numbered 
c sequentially from -32768, corresponding t o  12 June 1898, through 32767, 
c corresponding t o  15 November 2077. All variables; constants, and 
c ari thmetic are 16-bit integer only. 
C 

IMPLICIT NONE 
INTEGER82 Day, Month, Year, SequenceNumber, Intermediate 
IF (SequenceNumber .LT. -32141) THEN 

Intermediate = SequenceNumber + 32767 
Intermediate = Intermediate + 835 
CALL SD(Day, Month, Year, Intermediate, 1896) 
RETURN 

ENDIF 
IF (SequenceNumber .LE. 0) THEN 

Intermediate = SequenceNumber + 32142 
CALL SD(Day, Month, Year, Intermediate, 1900) 
RETURN 

ENDIF 
CALL SD(Day, Month, Year, SequenceNumber, 1988) 
RETURN 
END 

SUBROUTINE SD(Day, Month, Y e a r ,  SequenceNumber, BaseYear) 
C 
c This routine computes the  date of the  number, with days numbered 
c sequentially from 1 (corresponding t o  t h e  base date). The base da te  must 
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c be 1 March 1900 o r  1 March on any LEAP YEAR not greater than 2010. Dates 
c must be between t h e  base da te  and t h e  base date plus 32766. [I. e., t h e  
c logic is correct only f o r  dates post-1900 and pre-2100 since 1900 and 
c 2100 are not leap years bu t  2000 is. Thus, tes ts  f o r  non-leap years on 
c century boundaries except those divisible by 400 which a r e  leap years, 
c a r e  avoided.) This rout ine is se t  up t o  use only 2-byte integer 
c variables and t o  avoid intermediate use of reals i n  t h e  evaluation of 
c expressions. See D r .  Dobb's Journal 80:66-70. 
C 

IMPLICIT NONE 
INTEGERr2 Day, Month, Year, SequenceNumber, BaseYear 
Year = (SequenceNumber - 1 - SequenceNumber / 1461) / 365 
Day = SequenceNumber - 365 r Year- - Year / 4 
Month = MOD ((5 r Day - 3) / 153 + 2, 12) + 1 
Year = Year + BaseYear + 1 - (Month + 9) / 12 
Day = Day - (153 r MOD (Month + 9, 12) + 2) / 5 
RETURN 
END 



Appendix H 

PRCGRAM PRepareDiSAVgMeT 
C 

c by TEC 11, last  updated 260ct88 (for PC), 23dec88 
c Russian map setups added by TSH 08jun90 
C 

c This routine reads the  source code file: DISAVMET.SRC and modifies it, i n  
c preparation for  its compilation, f o r  use i n  a specific Great Lakes Basin 
c o r  Russian r i v e r  basin. 
c This is done so t h a t  only a single master copy of source code, 
c DISAVMET.SRC, must be maintained. Information is passed t o  this rout ine 
c through t h e  file: BSNNM. 
C 

c NOTE: Subbasin numbers must be assigned in  the  map so t h a t  consecutive 
c numbers represent adjacent subbasins (physically touching) on t h e  map. 
c Thus any consecutive range of numbers corresponds t o  a "closed set" (not 
c to  more t h a n  one mutually-exclusive subsets). E. g., subbasins 11 and 12 
c on the  Superior map must have 2 cells defined between them i n  t h e  St. 
c Mary's r iver  as  code '23' (a dummy code on t h e  Superior map f o r  
c connecting subsets) o r  the  subbasins should be renumbered so t h a t  11 and . 
c 12 become e i t h e r  1 and 22 o r  22 and 1, respectively. Another example is 
c the  joining of islands w i t h  t he i r  associated subbasins with dummy codes. 
c The only exception t o  t h i s  rule is f o r  t h e  a rea  outside of t h e  en t i r e  
c basin. E. g., "subbasinn code 24 i n  t h e  Superior map represents t h e  area  
c outside of the  ent i re  Lake Superior Basin. Likewise, "subbasin" code 0 
c represents t h e  lake which is also outside of all of t h e  actual subbasins. 
C 

c The Russian r iver  basin maps contain only i subbasin ( the  en t i r e  basin) 
c and therefore have only 2 possible codes: i=in t h e  basin, 3=out-of-basin. 
C 

c The Max-No-Sta$ variable governs the  size of t h e  Thiessen weights da ta  
c base t h a t  w i l l  be maintained on t h e  disk. Changing t h i s  value w i l l  

'c  destroy t h e  old Thiessen weights data  base fi les (THSN-DAT.xxx, 
c THSN-HSH,xxx, and THSN-SYM.xxx) and begin building the  data  base again. 
c Thus, it is desirable t o  change this variable infrequently which can be 
c achieved by setting Max-No-Stat large; on t h e  o ther  hand, sett ing it too 
c large w i l l  waste disc space. 
C 

IMPLICIT NONE 
INTEGERr2 No-Sta, I, N-Map-Width, N-Map-Height, N-Max-No-Sta, 

& N-No-Subbasins, N-R-MI N-X-Of f set, N-Y-Of f set, N-Radius, 
& N-Switch, N-BufLen, N, J, iStrLen, No-Subbasins, Map-Height, 
& Map-Width, Count, K, N-Cell-Size 

INTEGES& Buff er-Length, BL2 
CHARACTERr3 Map_Width$(9), Map-Height$(9), Max-No-Sta$(9), L, 

& LineriOO, No-Subbasins$(9), Name(9)wiOl X-Offset(9)riEI 
& Y-Of f set(9)ri2, R-M(9)w6, Radius(9)*6, Buff er-Lengthtwb, 
& Cell-Size(9) 

c SUP MIC HUR STC ERI ONT CHA 
c URA EMB 

DATA Max - N o  - S t a t  / '150J,J200J,J200',J100J,'200'I'250J,J100J, 
& '100','100'/ 
DATA N o  - Subbasins$/'022','027','029','007','021','015','007', 
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a '001','001'/ 
D A T A  Map - Width$ /'759'1'471','551','239'1'583','455','183', 

81 '391','420'/ 
DATA Map-Height$ /'515','607','575','183'1'423'1*391','311', 

& '433','340'/ 
DATA Cell-Size /'OOl','OO1','OOl','OO1'I'OOl'I'OOl'lDOOl'l 

81 '002','001'/ 
DATA X-Of f se t  / ' 406.039150J, SUP 

& ' 227.973530', MIC 
& ' 279.796362', HUR 
& ' 64.526407', STC 
& * 298.661220J, ERI 
& ' 262.877366', ONT 
& ' 89.O2679OJ, CHA 
8 ' 204.165222', URA 
& ' 214.58216gJ/ EMB 

DATA Y-Of f set  / '-5121.245120', SUP 
& '-4586.637700', MIC 
& '-4709.846822', HUR 
& '-4648.658407', STC 
& '-4473.268070*, ERI 
& '-4632.988223*, ONT 
& '-4784.424320', CHA 
& '-245O.37793OJ, URA 
& '-4896.804688'/ EMB 
DATA R-M / '-87.85', SUP 

81 '-86.87', MIC 
& '-81.7gJ, HUR 
& '-82.71a, STC 
& '-81.74', ERI 
& '-76.90', ONT 
& '-73.34', CHA 
& ' 54.99', URA 
& ' 55.85'/ EMB 

C 

c Map calibrations yielded rmse = 1.63861 Km (HURON), 1.03296 Km (STCLAIR), 
c and 0.456165 K m  (ONTARIO). 
C 

DATA Radius / '6365.2', SUP 
& '6363.7', MIC 
& '6346.2', HUR 
& '6328.6', STC 
& '6338.3', ERI 
& '6341.8', ONT 
81 '6339.6', CHA 
& '3014.5', URA 
& '6034.0'/ EMB 

DATA Name / 'SUPERIOR ', 
& 'MICHIGAN ', 
& ' H U R O N  *, 
& 'STCLAIR ', 
& 'ERIE J 

I 

& 'ONTARIO ', 
& 'CHAMPLAIN ', 
& . 'URAL ' 

I 
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& 'EMBE ' / 

cTSH K = O  
cTSH D O l I = i , 6  
c T o  do only USSR rivers use the 2 lines below. O t h e r w i s e  use 2 lines above. 

K = 7  TSH 
DO 1, I = 8, 9 TSH 

K = K + l  
C o u n t  = 0 
R W ( N o - S u b b a s i n s $ ( I ) ,  4001) N o - S u b b a s i n s  
READ(Map-Height$(I), 4001) Map-He igh t  
READ(Map-Width$(I), 4001) Map-Width  
READ(Max-No-Sta$(I), 4001) No-Sta 

4001 FORMAT(I3) 
L = Name(I ) ( i :3 )  
IF (K .GT. 1) WRITE(6, 4) L, C o u n t  

4 FORMAT(lXl 'DISAV', A3, '.NI4', 15, ' linesJ) 
C 

c T e s t  if  m a p  available. 
C 

IF ( R a d i u s ( 1 )  .NE. ' 0.0') GOT0  15 
12  WRITE(6,  3015) Name(1) 

3015 FORMAT(lXl A101 ' B a s i n  m a p  not available; no p r o g r a m  g e n e r a t e d ! ' )  
CALL EXIT(1) 

C 

c Prepare B u f f  e r - L e n g t h  string. 
C 

15 B u f f e r - L e n g t h  = Map-He igh t  + 1 
B u f f e r - L e n g t h  = B u f f e r - L e n g t h  r (Map-Width + 1) / 6 
BL2 = N o - S u b b a s i n s  + 3 
BL2 = BL2 + No-Sta r 4 / 2 
B u f f  e r - L e n g t h  = MIN(Buf f e r - L e n g t h ,  BL2) 
WRITE(guf f e r - L e n g t h $  4002) B u f f  e r - L e n g t h  

4 0 0 2  FORMAT(I6) 
C 

c U p d a t e  DISAVMFT source file and place updated copy in current directory. 
C 

OPEN(UN1T = 1, F I L E  = 'DISAVMET.SRCJ, S T A T U S  = 'OLDJ) 
CALL SYSTEM( 

& 'IF EXIST DISAV' // L // '.NI4 DEL DISAV' // L // '.NI4') 
OPEN(UN1T = 2,  F I L E  = 'DISAV' // L // '.NIBJ, S T A T U S  = 'NEW', 

& CARRIAGECONTROL = 'LIST') 
WRITE(2, 6) 

6 FORMAT('cJ, 
& /, 'c T h i s  f i le  is an intermediate fi le only and shouldJ, 
& /, 'c be deleted i m m e d i a t e l y  after  first c o m p i l a t i o n . ' ,  
& /, 'c C h a n g e s  t o  source code should only be m a d e  t o  fileJ, 
& /, 'c DISAVMETSRC f r o m  w h i c h  this file is derived byJ, 
& /, 'c p r o g r a m  PRDSAVMT.' 
& / l  ' C J )  

N-Map-Width = 0 
N-Map-Height = 0 
N-Max-No-Sta = 0 
N-No-Subbasins = 0 
N-R-M = 0 



N-X-Offset = 0 
N-Y-Offset = 0 
N-Radius = 0 
N-Switch = 0 
N-BufLen = 0 
N-Cell-Size = 0 

100 READ(1, 1000, END = 150) Line 
1000 FORMAT(AlO0) 

N = iStrLen(Line) 
IF (Line(7:17) .EQ. 'PARAMETER (') GOT0 101 

C 

c Skip null lines. 
C 

IF (N .EQ. 0) GOT0  100 
C 

c SKip comments. 
C 

IF (Line(1:l) .EQ. 'C' .OR. Line(1:l) .EQ. 'c') GOT0 100 
140 WRITE(2, 1001) (Line(J:J), J = 1, N) 

1001 FORMAT(1OOAI) 
Count = Count + 1 
IF (Count / 100 r 100 .EQ. Count) WRITE(6, 3) L, Count 

3 FORMAT(lH+, 'DISAV', A3, '.NI4', 15, ' lines') 
GOT0  100 

101 IF (Line(l8:26) .NE. 'Map-Width') GOT0 102 
Line = Line(l:26) // ' = ' // Map-WidthS(1) // ')' 
N-Map-Width = N-Map-Width + 1 
N = 33 
GOT0 140 

102 IF (Line(l8:27) ,NE. 'Map-Height') GOT0 103 
Line = Line(l:27) // ' = ' // Map-Height$(I) // ')' 
N-Map-Height = N-Map-Height + 1 
N = 34 
GOT0  140 

103 IF (Line(l8:27) .NE. 'Max-No-Sta') GOT0 104 
Line = Line(l:27) // ' = ' // Max-No-StaS(1) // ')' 
N-Max-No-Sta = N-Max-No-Sta + 1 
N = 34 
GOT0 140 

104 IF (Line(18:29) .NE. 'No-Subbasins') GOT0 601 
Line = Line(l:29) // ' = ' // No-Subbasins$(I) // ')' 
N-No-Subbasins = N-No-Subbasins + 1 
N = 36 
GOT0 140 

601 IF (Line(l8:20) .NE. 'R-El') GOT0 602 
Line = Line(1:EO) // ' = ' // R-M(1) // ')' 

GOT0 140 
602 IF (Line(l8:25) .NE. 'X-Offset') GOT0 603 

Line = Line(1:25) // ' = ' // X-Offset(1) // ')' 
N-X-Of f set  = N-X-Of f set  + 1 
N = 41 
GOT0 140 
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603 IF (Line(i8:25) .NE. 'Y -Of f setJ) GOT0 604 
Line = Line(k25) // ' = '// Y-Offset(1) // ')' 
N-Y-Of f set = N-Y-Of f set + 1 
N = 41 
GOT0 140 

604 IF (Line(18:23) .NE. 'Radius') GOT0 605 
Line = Line(1:23) // ' = ' // Radius(1) // ')' 
N-Radius N-Radius + 1 
N = 33 
GOT0 140 

605 IF (Line(18:27) .NE. 'Basin-Name') GOT0 606 
Line = Line(i:27) // ' = "' // L // "')' 
N-Switch = N-Switch + 1 
N = 36 
GOT0 140 

606 IF (Line(18:30) .NE. 'Buffer-Length') GOT0 607 
Line = Line(1:30) // ' = ' // Buffer-Length$ // ')' 
N-BufLen = N-BufLen + 1 
N = 40 
GOT0 140 

607 IF (Line(18:25) .NE. 'Cellsize') GOT0 140 
Line = Line(i:25) // ' = ' // Cell-Size(1) // ')' 
N-Cell-Size = N-Cell-Size + 1 
N = 32 
GOT0 140 

105 CLOSE(2, STATUS = 'DELETE') 
WRITE(6, 3005) 

3005 FORMAT(IX, 'Master source code for  DISAVMET.NI4 has been ', 
& 'unacceptably altered!', /, i X ,  'Forecast aborted!') 

CALL EXIT(1) 

888 WRITE(6, 1203) L 
1203 FORMAT(IX, 'Problem with nPROVSNAL.', A3, "'; updating aborted.') 

CALL EXIT(1) 
C 

c Updating complete; check for proper number of changes. 
C 

150 IF (N-Map-Width .NE. 3) GOT0 105 
IF (N-Map-Height .NE. 3) GOT0 105 
IF (N-Max-No-Sta .NE. 8) GOT0 105 
IF (N-No-Subbasins .NE. 2) GOT0 105 
IF (N-R-M .NE. 1) GOT0 105 
IF (N-X-Offset .NE. 1) GOT0 105 
IF (N-Y-Offset .NE. 1) GOT0 105 
IF (N-Radius .NE. 1) GOT0 105 
IF (N-Switch .NE. 1) GOT0 105 
IF (N-BufLen .NE. 1) GOT0 105 
CLOSE (1) 
CLOSE (2) 
WRITE(6, 3) L, Count 

1 CONTINUE 
END 

INTEGERr2 FUNCTION iStrLen(Symbo1) 
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IMPWCIT NONE 
INTEGERHE I 
CHARACTER*(*) S y m b o l  
I = LEN(Symbo1)  

1 IF (I .EQ. 0) GOT0  2 
IF (Symbol(1:I)  .NE. ' ') G O T 0  2 
I = I - 1  
G O T 0  1 

2 i S t r L e n  = I 
RETURN 
END 






